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The Illinois Department of Aeronautics has been em-

powered, through State legislation, to insure the sound

and orderly growth and development of aviation within

Illinois.

A system of airports and air navigation aids which is

adequate to meet potential aviation requirements consti-

tutes the framework upon which the development of all

aviation activities is dependent. Such a system can only

be developed to its fullest extent through the joint co-

operation of the Federal and State agencies and the vari-

ous political subdivisions.

The Department has been assigned the responsibility of

preparing a State-wide plan of airports and airways, to be

integrated with the National Airport Plan and Federal

airways system, in order to establish a sound and practical

foundation for that part of the National Plan pertaining

to Illinois and to assure all parts of the State an opportu-

nity to participate, as their respective needs arise, in a

system of airports for Illinois.

Consequently, the following study by the consultants,

consisting of a master report and nine regional summaries,

was authorized by the Department and the recommended

aviation facilities plan contained herein has been de-

veloped from the study, analyses, and interpretation of

the data compiled in the course of the survey and con-

densed in the Summary of Conclusions and Recommen-

dations.

The study has been pointed toward the thorough in-

vestigation of the physical, social, and economic factors

and existing aviation within the State, and from such fac-

tors the interpretations of the consultants have been ap-

plied to the estimation and projection of future aviation

activities and the evolvement of the recommended avi-

ation facilities plan to fulfill the requirements of such

activities.

In the course of this study, the problems and limitations

If

involved in the projection of accurate aviation trends and

the application of such trends in the development of air-

ports and air navigation aids have been duly recognized,

and an effort has been made to allow for the resulting

difficulties in correlating requirements with facilities.

The analyses and interpretation of the assembled data

have been conducted in a manner which is believed to be

unbiased and which will result in the widest public benefit

for the State as a whole. The recommendations, then, for

the expansion, improvement, and new construction of air-

ports have been influenced by the relative economic and

population characteristics of the various regions of the

State.

In the case of air navigation aids such as airways ex-

tensions, air markers, weather reporting services, airport

lighting, and radio equipment, emphasis has been placed

on the improvement of safety standards in all phases of

flight operations. Recommendations for such facilities

have taken into consideration the geographical coverage

needed and the regions in which flight operations may be

expected to have the heaviest density.

The recommended plan of aviation facilities, phased

over 5-year intervals from the present until 1970, should

be considered as a guide in the development of facilities

within the State. It should be recognized that in the field

of aviation, in particular, changing conditions arising from

a variety of economic and other causes can distort the

trend of growth considerably from year to year. Frequent

review of the growth of aviation in Illinois should be con-

ducted periodically in order to correlate the recommended

plan with changing conditions as they occur.

It is the belief of the consultants that the recommenda-

tions contained herein furnish a sound basis for the estab-

lishment of an economical and efficient plan of aviation

facilities through which the Department of Aeronautics

can promote, regulate, and encourage the continued de-

velopment of aviation enterprise in Illinois.

'--Kis;;:.;.
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Introduction

Air transportation, the growth of which has been greatly

accelerated bv war-time developments in the production,

design, and further improvements in the operational usage

of aircraft, has now attained a position of great importance

in the general transportation system of which it is an

integral part. The growth, development, and utilization of

transportation services is a necessary prelude to the social,

economic, and governmental progress of nations.

The study of the aviation facilities of the State of

Illinois must take cognizance of the relation between air

transportation and other forms of transportation in order

to effect the establishment of a sound program of develop-

ment of aviation facilities within the State. Furthermore,

the importance of aviation to the public, business and
industry, and the various levels of government should be

recognized and be given due consideration.

Within the field of air transportation the system of

ground facilities necessary for the safe and efficient opera-

tion of all types of aircraft is of vital importance. Advance-

ments in aircraft design and operational performance dur-

ing the past decade have contributed to the obsolescence of

many of the existing airports, instrument landing systems,

and other ground and navigational facilities. In order to

have a well-balanced system of transportation by air, both

private and commercial, efficient and far-sighted planning

is necessary in order that programs of development for air-

ports and other aviation facilities may keep pace with

technical developments in aircraft design and performance.

The adequacy of aviation facilities also contributes to

the civil aviation program and national defense through

the increased utility of aircraft, the encouragement of

private and commercial flight operations, the resultant

support of the aircraft manufacturing industry, and the

training of reserve pilots and other aviation technicians. It

is the pattern of airport location, correlated with the vol-

ume of flight activity to give a complete coverage of any

given area, which is the determining factor in the adequacy

of aviation facilities rather than the actual numbers of air-

ports in the area under consideration.

The provision of aviation facilities calls for the coopera-

tion of the various levels of government, business and

industry, and the public, not only in terms of monetary

assistance and economic and safety regulations but also

from the standpoint of instituting sound planning prin-

ciples in the development of airport and air navigational

facilities.

If a construction program of properly located airports

and air navigation facilities, integrated into a national

system of air transportation, is to be assured, then the

components of such a system must be well considered and

carefully planned at the outset.

The existing system of airports reveals costly examples

of airports, conceived initially with insufficient planning,

which have become obsolete and incapable of meeting the

requirements of air traffic and which have been replaced

by expensive duplicates in more desirable locations. Some
facilities have been constructed initially in locations not

readily accessible to their users; others, serving cities and

towns which require or will require larger facilities in the

future, cannot be expanded because of uncontrolled devel-

opments adjacent to the airports.

However well conceived, advance planning cannot elim-

inate all such occurrences in the future, but a sound,

economical, and coordinated plan of aviation facilities will

minimize the hazards in development and will provide

valuable data from which the future rate of development

in air transportation may be judged.

Purposes of Study

The purposes of this study of aviation facilities in

Illinois may be stated as follows:

1. To give due consideration to the physical aspects and

social and economic factors which have a direct bear-

ing on the future of aviation.

2. To analyze the existing aviation facilities and

activities in the Area covered by this study.

3. To determine the future trends of aviation activity

which the aviation facilities may be required to

handle from the present to 1970.

4. To recommend an aviation facilities plan correlated

with anticipated aviation activity requirements

within the State, consisting of a proposed airport

system and further recommended air navigation

aids, weather reporting services, safety measures,

zoning provisions, and regulations.



5. To estimate, by 5-year periods from the present to

1970, the cost of developing the recommended avia-

tion facilities plan.

Definition of Survey Area

The Illinois Airport Survey Area covered by this study

is henceforth referred to as the "Area" and embraces all

portions of the State of Illinois with the exception of those

areas surrounding or adjacent to the Chicago Metropolitan

Area, the Quad Cities Area (Moline-Rock Island, etc.), and

the East St. Louis Area, each of which has been included in

previous airport surveys.

The Area has been divided into nine smaller geographic

regions which are as nearly equal in size as may be obtained

with respect to county dividing lines and State boundaries.

Such a division was made in order to facilitate the assem-

bly of material, the analyses, and the drawing of conclu-

sions in the course of this study. The nine regions of the

Area and the counties included in each are illustrated on

Plate 1. Although this plate does include every county

within the State, those counties which are a part of the

previously mentioned excluded areas have been appropri-

ately marked and noted. To define further the scope of

this study, the Area and its nine smaller regions are com-

posed of 91 of the 102 counties in the State, with the

remaining 11 counties being in the excluded areas. These

latter areas, however, were included in the study whenever

integration was required.

In the main body of this report the study and analysis of

the material is presented with respect to the Area as a

whole. Accompanying the main report, however, are the

individual summaries for each of the nine regions and the

counties included therein. In order to add clarity to this

study, these nine regions or sub-divisions will be herein-

after referred to as "Region" followed by the appropriate

numerical designation.

Factors Taken Into Consideration

A determination of the character and amount of future

aviation activity in Illinois, upon which the program of

aviation facilities is based to a great extent, is dependent

upon an understanding of many basic characteristics of the

State. An analysis of its aviation needs must include not

only the consideration of the existing aviation facilities

and the current trends in the use of air transportation but

also the investigation of the geophysical conditions,

geology and soil conditions, meteorological conditions,

land use and natural resources, transportation facilities,

and the trends of population and economic factors.

Procedure and Material Covered in the Study

This study has been divided into five parts, in which the

chapters have been placed according to sequence and

character. These chapters treat in logical order the factors

from which were drawn the conclusions as to future

aviation activity requirements, which in turn determined

to a great extent the recommendations contained in the

recommended aviation facilities plan.

The physical factors of the State are discussed to give a

complete understanding of the Area and to serve further as

a background to the economic analyses which follow.

Those portions of the report devoted to geophysical condi-

tions, geology and soil conditions, and meteorology also

give an indication of the engineering and aeronautical con-

siderations which may be anticipated in airport construc-

tion in Illinois.

A subsequent part deals with the social and economic

factors which have a strong effect on the general character

of the State. Included in the study of these factors are land

use and natural resources, ground transportation facilities,

and population and economic factors. Obviously, such

factors determine largely the extent to which aviation

interest can be developed in Illinois.

It was necessary, of course, to determine what aviation

facilities now exist in the Area. The inventory included in

this report is a compilation of data gathered from "on-the-

site" inspections of each existing and proposed airport

within the Area. A record was made of the exact location,

physical features, services available at the field, conditions

of ownership, and types and volumes of business at each

airport. The numbers of aircraft and airmen in each

county of the Area were also recorded.

A review was made of the air carriers and airline routes

STATE OF ILLINOIS—STUDY OF AVIATION FACILITIES



which now exist and those routes that have been certifi-

cated conditionally by the Civil Aeronautics Board but

which are not operating at the present. Some of the latter

certifications are subject to the provision of adequate air-

port facilities and other conditions related to the manage-

ment of the carrier involved. In addition, attention was

given to those applications which have not been certifi-

cated by the Board.

Also in a subsequent chapter, pertinent future trends in

aircraft and engine design and operation, air traffic control,

and instrument operation are correlated with airport plan-

ning and design. It is almost a certainty that technical

advances in aircraft engines, landing gear, instrument

landing devices, and other developments now being per-

fected or yet to be developed will have a profound effect

upon future airport design and upon the character of serv-

ice which can be rendered by air transportation.

Thus, the analyses of pertinent basic factors and the

resulting forecast of future traffic requirements, together

with a review of future technical advances, is logically the

basis for the recommended aviation facilities plan con-

tained in this report.

Scope of the Recommended Aviation Facilities Plan

A State-wide plan must necessarily be of a general

nature. It must also be flexible to allow modification of the

stages of execution as may be desirable in the future in

order to correlate the plan with the actual progress and

development of aviation and to meet the needs as they

develop.

Each airport included in the plan, those proposed for

new construction or those planned for modification or

expansion, will have individual engineering and economic

problems beyond the scope of the Area study and are

worthy of detailed individual investigations by the respec-

tive community.

This study, therefore, should be considered as a guide to

the efficient development of aviation facilities in Illinois,

as a yardstick to evaluate the growth of aviation activities

in the State, and as a framework into which the respective

regions and communities in the State may fit their individ-

ual and detailed aviation facilities programs.
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CONCLUSIONS AND RECOMMENDATIONS

The Conclusions and Recommendations presented herein are as follows.

CONCLUSIONS:
1. No major difficulties, from an airport engineering and design standpoint, are anticipated in the establishment of a system

of airports, except that subsurface soil characteristics are not generally favorable to economical drainage and runway
construction. However, constructional problems presented by poor subsoil are fairly well offset by the adaptability of the

undulating topography. (Chapters I and II).

2. Within the Area, most of the land is devoted to agriculture, with airport site-availability where needed being favored by
the absence of many large metropolitan areas. (Chapter IV).

3. The ground transportation system in Illinois has reached an approximate saturation point in actual physical development
in most respects beyond which any further improvement in the general system will be achieved through improvements in

design, construction, and operation of facilities. (Chapter V).

4. The Area will continue to have a relatively stable population, with increases during the period of time embraced by this

study (1947-1970) occurring mainly in the large metropolitan centers of the State. (Chapter VI).

5. No radical departure from the existing economic relationship to the Nation as a whole is foreseen for the Area. (Chapter VI).

6. A study of past trends indicates the strong position nationally of the State in the matter of aviation activities, facilities, and
interest. Continued development of aviation in the State seems assured from the analysis of factors upon which such growth
depends. (Chapter VII).

7. Current aviation activities in the Area indicate a strong degree of interest in non-scheduled flying, particularly, as approxi-

mately one-half of the aircraft in the State are located in the Area, which has only 34 per cent of the total population.

(Chapter VIII).

8. The proportionately large number of commercial airports as compared with municipal installations reflects the energetic

development of landing facilities through private initiative. (Chapter IX).

9. Existing civil airways to serve the needs of commercial air transportation in Illinois are adequate from the standpoint of

radio facilities now available. However, a definite problem is presented by the need for additional air navigation aids to

serve feeder airline routes which have been certificated and non-scheduled flight operations. (Chapter X).

10. Air safety provisions have been largely a matter of Federal regulation and investigation, and the scope of the provisions

has been extended and strengthened through the power vested in the Department of Aeronautics to promote, encourage,
and enforce safety in flight operations. (Chapter XI).

11. Anticipated future developments in aircraft and aircraft engine design and performance indicate that before the terminal

year (1970) there probably will be produced personal aircraft with utility approaching that of the automobile. (Chapter XII).

12. The aviation facilities requirements in the Area are to a great degree a function of the development and growth of the use

of personal aircraft, with the needs of scheduled commercial operations being fulfilled by a proportionately smaller number
of airports with higher class designations. The plan of airports and air navigation facilities which is recommended herein

has been evolved with this point of view. (Chapter XIV).

13. The pattern of airports and other aviation facilities envisioned in this study may be considered analogous to the State and
Federal highway systems, with local patterns remaining to be evolved by local public or private interests as the unpre-

dictable local market penetration develops. (Chapter XIV).

14. The market for aviation services and products is present now within the Area. Analyses indicate that the market potential

will not be increased by an expanding population or radical change in the relative economic position of the Area, but

rather the growth of aviation activity will depend upon the ability of the aviation industry to meet the challenge of producing

a salable product and of building an organization which will and can sell the product and service. (Chapter XIV).



15. The characteristics of the Area indicate that the majority of personal or small aircraft will be based on private landing

strips, while the public airports serving local trading centers will serve as bases for locally-owned aircraft and as concen-

tration points for transient air commerce and travel both within the area served by the public airports and between the

various regions in the State. (Chapter XV).

16. With a minor exception, the aeronautical laws of Illinois, in general, provide ample authority for the effectuation of the

recommended plan of aviation facilities. (Chapter XVI).

RECOMMENDATIONS:

1. In addition to the 3 cities currently receiving airline service and the 13 cities which are designated as airline stops on perma-

nently or conditionally certificated air routes in the Area, it is recommended that scheduled commercial air service be pro-

vided to 1 1 other primary trading centers in the Area and to 2 cities outside the Area, thereby providing ultimate trunk or

feeder airline service to a total of 27 cities within the Area and a grand total of 35 cities in the entire State. (Chapter XIV).

2. A total of 171 airports is recommended for the airport system of the Area consisting of 39 new airports and 132 existing

facilities, with 18 of the latter being expanded to a higher class designation, 86 being improved, and 28 of the airports

remaining essentially in their present status. (Chapter XV).

3. It is recommended that an air marking system be established within the Area, consisting of 467 visual air markers, for pri-

vate and other non-scheduled flight operations within and to points outside the State. These facilities should be first installed

along the certificated and recommended feeder airline routes which will eventually be served by regular airways facilities.

(Chapter XVI).

4. Extensions of existing civil airways are recommended to serve the proposed new feeder airline routes and expansions of

existing air routes which have been recommended herein. (Chapter XVI).

5. The ultimate installation of lighting and radio facilities to permit operation even under adverse weather conditions of the

entire airport system is recommended in the interest of safety for both commercial and non-commercial flight operations.

(Chapter XVI).

6. An extension of the weather reporting system should be put into effect, to be operated at a nominal cost to the users of

such data. Such a service would provide for the collection and dissemination of vital weather information for the benefit

of aircraft operations outside the rather limited areas for which weather data are now available. (Chapter XVI).

7. The total estimated construction cost of the recommended plan of airports and other aviation facilities is $36,100,000, of

which $23,900,000 will be eligible for Federal participation up to approximately 50 per cent under the National Airport

Plan. The approximate division of this cost by 5-year intervals from the present until 1970 is as follows:

To 1950: $16,100,000

1951-1955: $ 9,900,000

1956-1960: $ 5,700,000

1961-1965: $ 2,800,000

1966-1970: $ 1,600,000
(Chapter XVII).

8. It is further recommended that the Department of Aeronautics conduct periodic reviews of aviation requirements as indicative

trends develop in order to correlate more effectively the development of the recommended aviation facilities plan with the

actual growth of all aviation activities.

uy
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PLATE 2

PHYSIOGRAPHIC REGIONS IN ILLINOIS

Source: Illinois Studies In The Social Sciences,

University Of Illinois

Introduction

One of the important physical factors which must be
given consideration in the study of aviation facilities in

Illinois is that presented by the geophysical conditions.

Such conditions are of paramount importance in the

improvement or extension of existing airports and the site

selection of new facilities. In addition they have a definite

effect on the general economic and social development of

the State. Illinois is one of the more favored regions in

which many factors have combined to give it a leading

position in agriculture, industry and commerce. It is

essentially a continental land, occupying the upper Mis-
sissippi Valley drainage area, and is situated geographi-

cally at the intersection of continental transportation

lines. Also, it possesses the advantage of an insular coun-
try because of its location in the heart of a system of nav-
igable inland waterways.

Geophysical Regions of Illinois

Although the total physical characteristics of a region

establish its geographic identity from adjacent regions

and result in a similarity of economic possibilities, the
emphasis in the case of Illinois is placed on physiography
as the primary basis for determining the geographic re-

gions of the State. Therefore, in order to give full weight
to the importance of these physical characteristics in the
development of aviation facilities, a brief summary has
been made of the physiographic and geographic regions

of Illinois.

Physiographic (or geological) factors are a basis for deter-

mining regions of similarity because the different ages,

nature, and effects of glacial deposits, which covered nearly

all of Illinois, have determined the agricultural and indus-

trial character of the State to a greater extent than any
other group of factors. Major physiographical subdivi-

sions, based on the geological history of the State and as

shown on Plate 2, are as follows.

1. The Driftless Areas are located in the northwest
corner of the State in Jo Daviess County and in the seven
southernmost counties. These areas were untouched by
the glacial invasions and the pre-glacial topography is

still exposed.

2. The Illinoian Drift Sheet, South, is below the
Sangamon River. It was the result of an early glaciation

and has been weathered and leached until much of the
soluble materials have been washed away. These earth

10



CHAPTER I

PLATE 3

GEOGRAPHIC REGIONS IN ILLINOIS

Source: Illinois Studies In The Social Sciences,

University Of Illinois

materials deposited by Illinoian ice sheets have resulted in

impermeable subsoil conditions which, except where cov-

ered by deep loess, are far from ideal when used either for

agricultural purposes or when this material becomes the

sub-grade in airport pavement construction.

3. The Illinoian Drift Sheet, West, is located

north of the Rock River and west of the Illinois River.

4. The Early Wisconsin Glaciation, in the eastern

and central areas of the State, was one of the later ice

sheets. Having had less time for soil to leach away, the

Wisconsin drift is considerably more fertile and more per-

meable than the soil in items 1 and 2 above.

5. The Later Wisconsin Glaciation, which is the

area around Chicago, includes areas of most recent glacia-

tion in Illinois and extensive outwash plain areas.

6. The Illinois Valley is composed of bottom-land

and deep loess areas along the course of the Illinois River.

7. The Limestone and Loess Regions of the Mis-

sissippi are located along the valley of the Mississippi

River. Loess is a deposit of fine granular materials, fre-

quently of considerable depth, having similarity to silt

and generally being very fertile. Considerable limestone

outcroppings are found here.

A geographic region, distinguished from one of physiog-

raphy, is an area set off from adjacent areas by the total

result of not only the physiographic characteristics but

also the vegetation, climate, transportation, and location

of centers of population. In such an area there will be

found a similarity of economic possibilities. The geo-

graphic regions, shown on Plate 3, are listed below.

1. The Dairy Region corresponds roughly to the

Driftless Area discussed previously. In this region the

chief occupation is the raising and selling of livestock and
livestock products. The soils are not as productive as in

some parts of the State; in some localities as much as 50

per cent of the farm land cannot be cultivated. The neces-

sity of producing a relatively high proportion of grass

crops and the market available for the products of the

many condenseries, cheese factories, and creameries in

this area have stimulated dairying. Extensive dolomite

limestone deposits are found here although it is not con-

sidered a mineral district.

2. The Ozark Region has the dominating character-

istics of a rough topography and a low percentage of till-

able land, with the soil being mostly thin and poor. The

11 STATE OF ILLINOIS—STUDY OF AVIATION FACILITIES



climate and low cost of land, however, have fostered fruit

growing. A large portion of this area is occupied by the

Shawnee National Forest.

3. The Mixed-Farming Region has soil that is less

productive than in central Illinois and is less favorable

for large scale grain production. Farming in this region is

of a mixed character. A longer growing season and reason-

ably good transportation favor the growing of fruit. Three
of the leading coal-mining counties of the State and most
of the oil fields are located in this region.

4. and 5. The Livestock Region and the Prairie
Province form together the Corn Belt of Illinois. The
development of grain farming, with corn and oats being

the principal crops, has resulted from the large percentage

of tillable land in these two regions. In the Livestock Re-
gion, or the western part of the Corn Belt, most of the

grain is consumed locally in the raising of livestock, which
is the predominant occupation in this area.

In the eastern half of the Corn Belt, commonly referred

to as the "Prairie Province" because of its flat topography,
corn and oats are marketed chiefly as grain, with the rais-

ing of livestock being second in importance.

6. The Chicago Region is predominately an urban
area with a population of over 4 million. Topography and
location have made this area a transportation center, and
the consequent ease with which food, fuel, minerals, and
raw materials can be assembled has made possible a great

industrial development. The main agricultural occupa-
tions in this area are dairying and truck farming.

7. The St. Louis Region is mainly a metropolitan

area, comprised of St. Louis, East St. Louis, and environs

which provide a ready market for dairy produce, poultry,

fruit, and vegetables. The mineral industry in St. Clair

and Madison counties is important in the economic pat-

tern of this region. This area, too, is a transportation cen-

ter, with St. Louis being one of the chief bridge points of

the Mississippi River as well as a collecting and distribut-

ing point for the entire surrounding region.

Topography

Illinois is a part of the Great Central Plains of the

United States. The topography of the State is generally

flat, sloping to the southwest. The lowest elevation, near

Cairo in the extreme southern tip of the State, is about 270
feet above sea level. The average elevation of the higher

northern portions of the State is about 725 feet above sea

12



CHAPTER I

level, giving a total relief of only about 455 feet in the 400

miles of length of Illinois.

The uniform topography, which is apparent from the

photograph of an Illinois relief map on Plate 4, is largely

due to the work of the ice sheets in filling valleys, wearing

off topographic prominences, and generally obliterating

pre-glacial features during the four or five invasions of Illi-

nois in the geological ice ages.

For the most part, the northern section of Illinois is

level or undulating prairies, but there are rugged areas in

the extreme northwestern corner of the State, mainly in

Jo Daviess County, and along the bluffs of the Illinois

and Mississippi Rivers. The hills of the northwest section

are mostly in the form of mounds or knobs rather than

ridges. Charles Mound, in Jo Daviess County, is the high-

est point in Illinois, with an elevation of 1,241 feet above

sea level. Except for rugged areas along the bluffs of the

Illinois and Mississippi Rivers, the fertile central section

consists of level or slightly rolling prairies.

An unglaciated section is in the seven southernmost

counties of the State. The Ozark Hills, an extension of the

Ozark Mountains of Missouri, rise abruptly from the sur-

rounding country, cross the State in an east-west direc-

tion for a distance of 70 miles, and have a width of about

12 miles. From the western end of these southern counties

a narrow rugged belt extends northwest almost to East

St. Louis. This ridge is 5 to 10 miles in width and about

80 miles in length. There are also abrupt bluffs along the

Mississippi River. The highest point in the Ozark Hills is

Williams Hill, 1,065 feet in elevation, in northwestern

Pope County.

Rivers and Lakes of Illinois

Illinois extends along Lake Michigan for a distance of

60 miles, but the only real inland lakes are in Lake County,

in the extreme northeast part of the State.

The river system of Illinois is .one of the most extensive

of any State. The Mississippi, Ohio, and Wabash Rivers,

all of which are navigable, surround three-fourths of the

State. The principal interior streams are the Illinois, Rock,

Sangamon, Kaskaskia, Big Muddy, and the Little Wabash

Rivers. The Illinois River has a steep slope above Utica,

but below that point it is an alluvial stream with a

remarkably flat and wide valley.

There are 28 well-defined watersheds in Illinois, and

nearly all of the rivers in these watersheds empty into the

Mississippi or Ohio Rivers. Only about 800 square miles

of Illinois are drained by Lake Michigan. The largest

watershed is that of the Illinois River which, with its trib-

utaries, drains 42 per cent of the State and is also an im-

portant waterway, carrying an appreciable amount of the

barge traffic.

Summary

The geophysical conditions which have had an impor-

tant effect on the economic and social developments in

Illinois also have a direct influence on the development

of aviation facilities in the State.

These conditions generally denote a favorable influence

in the selection of airport sites, their construction, and the

costs to be incurred, because of the generally level or

undulating topography. However, these same conditions

have resulted in sub -surface soil characteristics in some

areas which are not favorable for economical drainage and

runway construction. These sub-surface problems are

more prevalent in the construction of larger airports due

to their more complex drainage and runway systems. It is

apparent that the development of a particular airport,

whether large or small, will necessitate a more compre-

hensive local inspection of all physical factors than can be

accomplished in the course of this study.

However, the general topography, geographic and phys-

iographic regions, and the system of rivers and lakes in the

State indicate that no excessive difficulties are to be en-

countered in the establishment of a system of aviation

facilities and that excessive costs in site selection and de-

velopment can be avoided in most instances, with the ex-

ception of the previously mentioned sub-surface soil char-

acteristics. The further effects of other physical factors

are discussed in the following chapters on geology, soil,

and meteorological conditions.
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GEOLOGY AND SOIL CONDITIONS
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GLACIAL GEOLOGY IN ILLINOIS

Source: Illinois State Natural History Survey

Introduction

A knowledge of the geology of Illinois is basic to an
understanding of the general physical and economic con-

ditions of the State. There is an intimate relation between
geological history and the physiography, topography, soil

conditions, and availability of natural resources which in

turn determine to a great degree the agricultural, indus-

trial, and other economic possibilities of the State. More-
over, a knowledge of geology is particularly applicable in

any engineering project, such as airport construction,

which deals with earth materials.

Geological History Prior to the Ice Ages
During the Paleozoic Age, the ancient topography

became covered with sedimentary deposits consisting of

sandstones, shales, conglomerates, and limestone accumu-
lated in a shallow inland sea. The beds of coal associated

with those formations indicate the extensive marshes
which must have existed at intervals during this long period

of sedimentation. These Paleozoic deposits comprise most
of the mineral resources of Illinois.

At the close of the Paleozoic era, when the eastern part

of the North American continent was uplifted and the

Appalachian Highlands and Laurentian Upland were
formed, the interior of the continent was also uplifted. At
this time, there was some folding or warping of the strata

which formed a broad saucerlike depression in the central

portion of Illinois, or just the reverse of low domes found
in Kentucky and Tennessee.

Following this uplift and the withdrawal of the Paleo-

zoic sea, streams became established and erosion by water,

wind, and other natural agents proceeded. By the time of

the ice ages, it may be assumed that there was a well

developed drainage system of rivers and streams and a

rough topography, similar to that of the unglaciated or

"driftless" areas of northwestern Illinois and sections of

Wisconsin.

Glaciation in Illinois

As has been mentioned previously, nearly all of Illinois

was covered by glaciers, as may be seen on Plate 5. There
were at least four invasions of the ice sheets in northern
United States. In order of age, they are the Nebraskan,
Kansan, Illinoian, and Wisconsin ice-sheets. Between each
glacial stage there was a long interval of time during
which the climate was similar to that of the present. The
Nebraskan and Kansan ices had no effect on Illinois except
that it is now known that Calhoun County, long con-

sidered unglaciated, was invaded by the Kansan ice sheet.
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The Illinoian drift sheet is the most extensive in Illinois.

It reached a point which covered the entire State except

the extreme northwest corner and the seven southernmost
counties and advanced to the most southerly point reached

by glaciation in North America.

The areas of most recent drift occur in the northeast

quadrant of the State, which was covered by the Wisconsin
ice sheets. The Shelbyville moraine forms the southern
boundary of this glaciation.

Before the first ice sheet, there probably was deep soil,

subsoil disintegrated to a considerable depth, and a

maturely dissected topography. The ice in many places

entirely removed this mantle, re-worked it, and deposited

the material as a thick layer of drift or till characteristic

of a glacial moraine when the ice melted. Each succeeding

glacier invaded the State less deeply, but repeated this

process of scouring the earth mantle, transporting it, and
depositing it elsewhere.

During the long periods between invasions, the common
processes of weathering and erosion operated. Soils were
formed, valleys excavated, lakes drained, and the vege-

tation returned. Consequently, in many places two or

more deposits of glacial drift, each separated by a soil

horizon is found; this is true of the northeastern quadrant
of Illinois, which was invaded by the Illinoian and again

later by the Wisconsin ice sheets.

Nature of Glacial Deposits

The most important feature which results from glacial

history is the heterogeneity of the drift deposits and, usu-

ally, a lack of stratification. There is found in glacial till

all sizes of materials from the finest dust up to boulders

ten to fifteen feet in diameter, and the strata is made up
of samples of everything from sandstones to granites.

Deposits made by glacial rivers of melting-ice origin are

stratified but not expansive; these are the principal sources

of sands and gravels.

A glacial till or drift plain was made by a glacier which
scattered its deposits fairly evenly over the surface as it

receded, rather than concentrating them in a terminal or

recessional moraine where the ice paused in its retreat. It

tends toward the heavier soils, such as clays, clay loams,
and silt clays, contains fewer boulders than a terminal

moraine, and is generally gently rolling and smooth. The
prairies of Illinois are largely a glacial drift plain which
varies in depth from twenty to two hundred feet. Such
youthful topography, particularly in that area covered by
the most recent ice deposits, the Wisconsin drift, is most

likely to be more poorly drained because of depressions in

which water may stand and because streams are not
organized for effective drainage. The level surface and slow

drainage has promoted an accumulation of humus, and
many of the more shallow depressions are occupied by
muck soils.

Terminal and recessional moraines are belts up to 4 or

5 miles in depth and rising to 100 or as much as 200 feet

above the surrounding topography. Deposited at the outer

margins of the ice wherever the glacier stopped or paused
in its retreat, the moraines result in a hummocky topog-

raphy with irregular hills and depressions. Such moraines,

formed by the Wisconsin ice sheet, are found in the north-

eastern section of the State and are responsible for the

undulating plains of this region. These ridges have a con-

centric trend which is attributed to the lobate character

of the ice margin.

By far the most important geological feature of the

State, from the standpoint of airport construction, is the

glacial drift or till which is the "parent" material for a

large portion of the various Illlinois soils.

Scope of the Analysis of Soil Conditions

Although the Illinoian or Wisconsin till is the basis of

most soils in the State, the Illinois Soil Survey has identi-

fied and mapped by counties approximately 250 types of

soils. For the purposes of this study, the county soil maps
showing this data are too complex because of the large

number of surface soils involved. Many of these soils,

being topsoil of but a few inches in depth, may be ignored

since common practice in airport engineering calls for the

removal of topsoil before grading operations. Also, many
soils could be considered as identical since their physical

characteristics are similar. The 14 soil classifications dis-

cussed later in this chapter which Purdue University and
the State of Indiana have established are adequate to

identify, for engineering purposes, the soils found in

Illinois.

The discussion on soils included in this report is intended
to be only regional in character, giving information of

value in anticipating what type of subsoils are likely to be
encountered in any given region.

It will be necessary, of course, to supplement these

general data at the proper time by surveys of each specific

site at which an airport is planned in order to determine
the local conditions. County soil maps then would be con-
sulted and soil test borings would be taken at representa-

tive spots on the site. Soil profiles would be developed
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PARENT SOILS IN ILLINOIS

Source: Illinois State Soil Survey

from the borings data. Texture, character, and physical

characteristics of the soils which may influence the engi-

neering design of drainage, pavements, and structures

would be determined. Notes should be taken at that time

on ground water conditions and the presence of local

underlying deposits of ledge rock, pot holes, swamp
deposits, or other peculiarities, all of which may vary
considerably over small areas.

Factors in Development of Soils

A knowledge of the fundamental factors influencing the

development of soils is also essential in determining in

advance the type of soil profile which may be found under
a given set of conditions, since where the same topog-

raphy, age, climate, and parent material exist the same
soil horizons may reasonably be anticipated.

A typical soil profile on glacial till consists of several

zones:

A. 1. Top layer, generally but a few inches in depth, of

dark silty soil with high organic content.

2. A dense plastic clay, hard when dry, generally plastic

when wet, and practically impervious to all drainage.

B. An oxidized leached zone.

C. An oxidized but unleached zone beneath which
occurs the parent material in unaltered form.

The depth of the zones depends on the length of time

the soil forming processes have been developing, and, of

course, upon the climate and topography. On Illinois drift

areas this profile is well-developed, the parent material

being 8 to 12 feet down; on the Wisconsin drift areas, of

more recent origin, parent material is frequently not more
than 2 1

2 or 3 feet down.
Since Illinois is essentially in one climatic zone this con-

sideration is not important, although in tropical zones

weathering has progressed to the extent that in certain

localities unaltered parent material is found at a depth of

not less than 100 feet.

Topography, however, does effect the nature of the soil

profile very definitely, since the agents of weathering and
erosion are influenced by the degree of slope. Parent mate-

rial will generally be found much closer to the surface in

rugged topography where steep slopes increase the erosion

processes which wear away the upper horizons of the soil

profile.

Soil Conditions Affecting Airport Construction

In the identification of soils and the composition of the

soil profiles, an engineer is concerned with the physical

characteristics which affect his engineering design, rather
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than the agricultural productivity of the soil. Before an
intelligent and economical pavement design is possible, it

is essential to determine whether the sub-grade soil is an
unstable peat or muck soil, an unreliable silty clay, or a

sand and gravel of high supporting power. Those soils

which are subject to objectionable frost action will require

special treatment. In certain soils, prevention of pumping
at joints and cracks in pavement must be considered in the

engineering designs. A determination of the optimum
compaction control, for the individual soil encountered, is

frequently essential. Most important, perhaps, is the

determination of the type, amount, and character of

artificial drainage required. This is doubly important in

airfield construction since for airports, generally located on
flat land, the drainage problem is a primary requirement.

Soils, with few exceptions, are least stable when wet; they
increase in bearing power when properly drained. Sands,

of course, are free draining, while clay and claylike soils

are not. Silts are intermediate.

The problems of drainage occur mostly in cuts and in

flat, level lands. All porous water-bearing strata revealed

in cuts must be recognized and intercepted by drains. As
an example, a silt layer between clay can be a water-

bearing strata, but a similar silt layer underlying sand
may cause a "perched" water table.

Subsoil Conditions in the State

The accompanying maps on Plates 6 and 7, illustrating

parent soils and subsoil permeability in Illinois, are

intended to show in general the character of the soil, taken
by areas. In broad terms, the western half of the State

has deep loess deposits, and the eastern section has a

relatively thin loess over the Illinois and Wisconsin till.

The thickness of loess deposits is important, for claypan
subsoils, underlying loess areas of less than 4 feet in thick-

ness, result in a slow rate of drainage. Where there are 8

or more feet of loess above the impervious Illinois till, the

bad effects of the latter material on drainage are counter-

acted.

Loess deposits of greater depth, as shown in area 1 on
Plate 6, occur along the major streams and especially

adjacent to the wider bottoms, as in Mason, St. Clair, and
Clinton Counties, adjoining the American Bottoms. In

several of the counties west of the Illinois River, the loess

ranges from 10 to 30 feet in depth, and it frequently

reaches an even greater depth. In contrast, in southern
Illinois and east of the Kaskaskia River, (area 5 on Plate 6)

loess deposits are from 3 to 5 feet or less in depth. In the

region of the Wisconsin drift, west of the Illinois River,

loess is seldom found with a depth of more than a few feet.

These differences between the western section of the State

and the southern and Wisconsin drift areas are related to

the wind-blown nature of the deposit and the age of the

region.

It will be noted that on Plate 7 there is an area in Han-
cock County having slowly permeable subsoils, surrounded

by others indicated as "permeable." This slowly permeable
area is noted on Plate 6 as an area where the loess is a

relatively thin deposit, thus explaining this apparently

peculiar situation in Hancock County. Of course, there

are local areas having an impermeable subsoil in deep
loess regions. These small areas of "tight clay" occupy
slight depressions where conditions were right for a per-

manently high water table. Where the topography is not

so nearly level the drainage is better, since there is more
surface run-off and consequently less ground water for

which disposition must be made.
The loess areas are a superficial and generally uniform

deposit of fine-grained, silty material, derived from various

sources and transported by wind. It often is called clay,

but it neither puddles nor holds water as does clay.

One noticeable characteristic of loess is its ability to

stand in nearly vertical faces. It is fairly porous and
moderately well drained, but it is subject to moderate or

even excessive frost action and requires close control in

compaction operations, as it also is fairly retentive of

moisture.

Areas 3 and 4 on Plate 6 are thin loess deposits which
are mostly on Wisconsin drift. In area 3, the underlying

glacial drift is for the most part good soil-forming material

with moderate subsoil drainage qualities.

The underlying drift in area 4, however, is characterized

by slow permeability and by a physical composition con-

taining a high percentage of material of very small size,

the colloidal clays.

In areas 3 and 4, it will be the underlying Wisconsin

till that will be of most concern to the airport engineer.

Since topsoil will be removed, many cuts will get into the

"till" horizons and this latter material will be, logically,

the source of most locally-available fill material. The Wis-

consin drift areas are composed mostly of silty clays. Soil

development has progressed sufficiently in areas 3 and 4

for there to have been a considerable downward movement
of very fine-textured material. This colloidal accumulation,

restricted usually to nearly level land and not an active

process on slopes exceeding about 3 1
2 per cent, has resulted
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PLATE 7

SUBSOIL PERMEABILITY IN ILLINOIS

Source: Illinois State Soil Survey

in the formation of a slowly permeable claypan subsoil

which presents several problems to the airport engineer.

Drainage will be important and especially desirable in

wet cuts. Wisconsin till soil, because of a high moisture
content, is subject to frost action and furthermore has a

frequent tendency toward pumping at the joints and cracks

in pavements. One or several of the following corrective

measures may be required: increased thickness of slab,

use of granular base course, sub-drainage, or sub-grade
stabilization.

Area 5 on Plate 6 is, like areas 3 and 4, a region of thin

loess deposit on glacial drift. Here, however, the glacial

drift is of Illinoian glacier origin, which preceded the Wis-
consin ice age. Weathering has progressed farther than in

areas 3 and 1 on Wisconsin drift, and a very compact and
plastic claypan has developed on all nearly level areas.

The result of this very slowly pervious stratum, occurring

usually about l 1
2 feet below the surface, is excessively

slow drainage in area 5.

Considerable difficulty may be anticipated, especially

in wet weather, when construction is attempted in Illinois

drift areas where silt and silty clays predominate. These
silts have a critical optimum moisture content and are

frequently unstable when as little as 1 per cent additional

moisture is added, and it tends to cause construction equip-

ment to mire. Great care in compacting is also necessary

with these soils. Areas being graded should always be
crowned and leveled at the end of each day of work to

avoid pockets which will contain water and complicate

operations on the following day. Special preparation of the

sub-base is generally advisable in airport construction on
this type of soil if trouble from the heavy loads which
must be handled is to be avoided.

Of the three extensive groups of parent materials in

Illinois, loess, glacial drift, and stream alluvium, the latter

is the youngest formation. The aggregate areas of alluvium
deposits are large, although only the larger areas could be
shown on Plate 6. This material is a waterborne deposit

found along the numerous stream bottoms and terraces

and the outwash plains. The natures of these soils vary
with the character of the uplands from which they were
derived. In texture, alluvium deposits vary from heavy
clay to sand or even gravel in places. The areas of alluvial

deposits are seen by reference to Plate 7 to be areas of

most rapid drainage.

A fourth group, of much less importance because of its
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limited extent, is bed rock in regions where the overlying

soil materials are very thin or entirely absent. This group
is of interest to the engineer when the magnitude of

earthwork operations on airport construction are under
consideration.

As previously mentioned, the bed rock formations laid

down as sediments in the ancient seas were subsequently

covered by huge glacial deposits. In the course of the ages,

rivers and streams have worn away this material and have
exposed the rock over wide areas in some regions and
locally in others.

The great central part of the State is underlain by coal-

bearing formations containing strata of shale, sandstone,

and some thin limestone deposits. For the most part these

strata are less than 10 feet thick, although locally, as in

LaSalle, Danville, Charleston, Pontiac, Peoria, Lincoln,

Marshall, DuQuoin, Athens, and Butler, beds thicker than

10 feet but rarely exceeding 25 feet are found. These are

the youngest consolidated bed rock formations. An older

formation of bed rock strata, known as the Mississippian

rocks, includes many thick limestone formations which
crop out in western, southwestern, and southern Illinois.

Below these lie the Devonian rocks, exposed in sections of

western and southern Illinois. The oldest formations,

which are of great thickness, are the Ordovician rocks.

They are exposed in northern and also southwestern

Illinois.

Tabulation of Soil Types
1. Topsoil is easily recognized by visual inspection.

This horizon, seldom greater than several inches, is of

little importance to the engineer since is it generally the

practice to remove and later replace the topsoil.

2. Sand is contained in most soils. When soil compo-
nents ranging from that of numbers 10 to 200 sieve size

predominate, the soil is termed "sand." The Public Roads
Administration terms this soil as A-3. There is little binder

material in this soil and, therefore, it lacks stability under
loads but is not affected appreciably by moisture.

3. Gravel with Sand is reasonably clean material and
is readily identified by visual inspection.

4. Gravel—Sand—Silt and Clay compose a glacial-

river gravel which contains 5 to 20 per cent each of sand,

silt, and clay. The Public Roads Administration lists this

material as A-l. It is highly stable, irrespective of mois-

ture conditions.

5. Silt—Clay—Sand—Gravel, frequently known as

"dirty gravel," contains nearly equal proportions of mate-

rials above and below the number 200 mesh sieve. This
gravel has inferior binder materials and, though stable

when dry, is likely to soften at high water content.

Moraine and river terrace deposits frequently contain

such soil.

6. Silt, easily recognized by its silky touch, is largely a

one-size material and has definite plasticity and cohesion

when wet, but little when dry. The Public Roads Adminis-
tration classifies this as A-4. This soil absorbs water
rapidly and in quantities sufficient to cause rapid loss of

stability. Pavements may crack or fail on this soil due to

low supporting value or detrimental frost action.

7. Silt with Sand and/or Gravel, when combined
with soil number 8, predominates as the parent material

in both the Wisconsin and Illinois glacial deposits. A
granular texture contributes to low liquid limit and plas-

ticity values and, consequently, rather good performance

in embankments and sub-grades when properly compacted.

8. Silt with Clay and Sand is more plastic than soil

number 7 and has a correspondingly higher liquid limit,

plasticity index, and a slightly lower compacted density.

9. Silt Clay, an unusual soil similar to silt, has a

slightly higher clay content. It, too, is identified by a silky

feeling. With an exceptionally low compacted density, it

is usually troublesome in construction work when moisture

content exceeds the plastic limit. Its highly elastic prop-

erties interfere with proper compaction of macadam during

construction and retention of bond afterwards. This soil is

found in some horizons of nearly all the drift areas.

10. Clay with Silt and Sand is a common type of soil

with much lower plasticity than silt clay. It has a typically

claylike, sticky touch. It is hard and firm when dry and

usually shows shrinkage cracks which indicate a detri-

mental volume change from alternate wetting and dry-

ing. At certain moisture contents this soil deforms exces-

sively under loads and rebounds up on removal of loads.

This material is found as claypan or frequently as the

"B" horizon of many Wisconsin drift soils, particularly

those derived from argillaceous shale.

11. Clay with Silt has an absence of sand as indicated

by both sieve analysis and relatively high plasticity index

in relation to the liquid limit. The soil has definite clay

properties. In the natural state, definite structural pat-

terns are common.
12A. Clay with Silt (Colloidal) is a highly cohesive
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soil with high liquid and plastic limits. This soil is found
occasionally as underclays in limestone residual areas and
in some level or depression soil of the Wisconsin drifts.

Of the clays and claylike soils (Numbers 8, 10, 11, and
12A), number 8 is the least cohesive and 12A the most
cohesive. This soil again has a high, dry strength (but
deforms when wet), detrimental shrinkage, expansion,
elasticity, and is practically impervious to drainage.

12B. Clay with Silt (Organic) is similar to soil num-
ber 12A except for its organic nature. It is an even less

satisfactory soil.

13. Rock soil mixtures are not common except in

certain residual areas where the soil composition will vary
widely.

14. Muck, peat, and coal are organic deposits found
primarily in the Wisconsin drift areas and in coal areas.

Such deposits are easily identified by visual inspection.

This material is very unsatisfactory for construction pur-

poses and is usually excavated and removed from the site.

A comparison of the physical characteristics of the first

thirteen soils are given as follows in Table 1 and are corre-

lated with the Public Roads Administration Classifications.

Bureau of

Public Roads
Classifications

Coarse
Aggregate

#10

Coarse
Sand

% #10-#60

Fine

Sand

% #60-#200

Silt

%0.05
0.005 M

Clay

% Below
0.005 M

Liquid

Frost

Plasticity

Index

Maximum
Driest

Ib./c.f.

Soil

No.

M 0-25 30-70 30-70 0-25 0-10

— —
100-110

1

A -2 35-70 20-40 20-40 0-15 0-10 — — 115-130

A-l 30-65 15-30 15-30 10-30 5-15 15-35 0-15 120-135

,2 10-35 15-35 15-130 10-40 5-20 15-40 10-30 115-125

A-4 0-5 0-5 0-40 35-90 10-30 20-35 0-9 95-105 5

A-4 0-5 5-55 0-25 20-65 10-25 20-35 6-12 110-125 7

A-4 A-7 0-5 0-20 5-20 30-50 20-50 25-35 10-15 110-120 8

A-S 0-10 0-10 0-10 35-75 15-35 30-45 9-18 85-105 9

A-7 0-5 0-35 0-15 15-65 15-40 35-45 15-30 100-110 10

A-6 A-7 0-5 0-15 0-15 30-55 25-50 45-60 20-35 95-105

A-6 0-5 0-10 0-5 40-60 30-50 +60 +30 -95 12A

A-5 0-5 0-5 0-5 50-80 5-35 45-150 10-50 -85 12B

+ 50 — — — — — — — 13
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Summary

Geological history is perhaps the most important single

physical factor affecting airport design and construction.

As noted in the preceding chapter, the physiographical

and geographical regions, general topography, and the sys-

tems of rivers and lakes resulted from geological develop-

ments. Also, the characteristics of the surface and sub-

surface soils have correspondingly resulted from the same

developments in the State.

Nearly all of Illinois was invaded at one time or another

by ice which deposited deep glacial till, generally a fair to

poorly drained clay, over the ancient topography, As a

result, airport sub-drainage is liable to be poor except in

sections in western Illinois which are covered by a deep

layer of loess and in small, scattered areas which are over-

lain with sandy and gravelly deposits precipitated by

glacial streams and melting ice sheets. However, the

problems of sub-drainage will probably not be exceptional

in most instances.

On the other hand, rock outcroppings which present

special problems in earthwork may be anticipated only in

certain areas, which are most prevalent in the north-

western and western sections of the State.

Generally, the problems caused by poor subsoil con-

ditions, from the standpoint of airport design and con-

struction, are fairly well offset by the adaptability of the

level or undulating topography which resulted from the

same geological processes.
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METEOROLOGICAL CONDITIONS

Introduction

Meteorological conditions of the State are important

basic considerations in the planning of aviation facilities.

Temperature, along with altitude and barometric pressure,

may effect the size of landing areas required. Wind direc-

tion, velocities, and an analysis of when such winds occur

largely determine the orientation and pattern of runways
and buildings. Pavement and drainage design are largely

dictated by the amount, frequency, intensity, and dura-

tion of the heaviest rainfalls and by temperature. Opera-
tion of aircraft is obviously affected by rain, fog, snow, and
ice conditions.

Temperature
Temperature and altitude are not serious considerations

in determining the size of landing areas in Illinois, although
in sections of the country which have an appreciable

decrease in barometric pressure due to high altitudes, the

corresponding decrease in density of the air requires longer

take-off and landing runs by aircraft and correspondingly

longer runways. The Civil Aeronautics Administration has

established a formula calling for 250 additional feet of run-

way per 1000 feet of elevation, above that recommended
for sea-level conditions. More or less permanent low-pres-

sure areas during the summer months in certain sections
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PLATE 9
GENERAL WIND VELOCITIES FOR CITIES IN AND
ADJACENT TO ILLINOIS (% OF OBSERVATIONS)
Reference: Weather Bureau, U. S. Department Of Commerce

of the country, such as the Southwest, are equivalent to an
altitude much higher than the actual elevation above sea
level and, therefore, require large landing areas. Illinois,

however, with an elevation ranging from 300 to 725 feet

above sea level and with no permanent low-pressure
conditions, requires no special consideration in these
respects.

Plate 8 gives the average monthly temperatures for 12
representative cities in or adjacent to the State. Summer
average temperatures are uniformly high in nearly all dis-

tricts, the temperature failing to reach an average maxi-
mum of 75 degrees only in Chicago and the northern tier of
counties. The greatest variation, however, occurs in the
winter months between the northern and southern cities.

Wind Velocity

Wind velocity is not considered a factor which affects

airport size even though the lengths of take-off and landing
runs are reduced as wind velocity increases. This is appar-
ent because of the variation in wind velocities in most
localities. Only if the wind were to blow at given velocities

with absolute regularity and steadiness would a reduction
of runway lengths or size of landing area be permissible.
Therefore, it is assumed that "calms", or negligible winds
of from to 4 miles per hour in velocity, exist most regu-
larly and airport size is determined accordingly in order to
account for the most unfavorable wind conditions. Plate 9
shows graphically the percentage of time or occurrence
during which winds of various velocities may be antici-

pated for six representative cities in or adjacent to Illinois.

The "calms" occur on an average of about 10 per cent of
the time over a 24-hour period, while wind velocities in
excess of 32 miles per hour may be expected only at rare
intervals within the State.

Wind Direction

Wind direction and velocities do dictate, however, the
most desirable orientation of runways. The Civil Aero-
nautics Administration recommends that runways be
orientated so that landings and take-offs may be made
within 22} 2 degrees of the true wind direction for 70, 75,

80, and 90 per cent of the time during which winds occur
at Class I, II, III, and IV or larger airports, respectively.
The majority of winds are the result of general disturb-

ances passing over Illinois, which lies within one of the
principal storm tracks that cross the country. Throughout
most of the State, the winds are from the northwest during
the winter and from southerly directions in the summer.
In southern Illinois, however, the prevailing wind direc-
tion is southerly in all months except February. At

23 STATE OF ILLINOIS—STUDY OF AVIATION FACILITIES



PLATE 10
LOW CEILING AND VISIBILITY FOR CITIES IN AND
ADJACENT TO ILLINOIS (% OF OBSERVATIONS)
Reference: Weather Bureau, U.S. Department OfCommerce
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Chicago, the prevailing winds during the spring months
are from Lake Michigan.

General Wind Roses
Directions of winds, correlated with the per cent of time

that each occurs, and velocities (where available) are

shown graphically by means of "Wind Roses" in each of

the nine region books which accompany this master report.

Such roses have been prepared from the data obtainable,

several of which are representative for cities in Illinois.

Calms have been considered as winds with velocities of

from to 4 miles per hour. These diagrams furnish a basis

for the design of runway patterns and orientation.

Low-Visibility Condition Wind Roses
With an increased use of instruments and radar devices

and a consequent increase in low-visibility landing and
take-off operations, the analysis of wind velocities, direc-

tions, and per cent of occurrence during periods of low
visibility are a desirable supplement to general wind roses

in the layout of landing facilities. Low-visibility roses,

showing wind conditions during such periods, for the

cities of Chicago, Effingham, Moline, Rockford, Spring-

field, Illinois; Burlington, Iowa; St. Louis, Missouri; and
Madison, Wisconsin, are included in the supplementary
books devoted to the nine regions of the Area. These data
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are based on records kept at existing airports in the

respective cities, which have been compiled and plotted

by the Civil Aeronautics Administration.

The wind and visibility roses included in the report are

for general use rather than for use in the design of specific

airports, since local conditions frequently result in appreci-

able differences in wind conditions, even between relatively

close locations. All available data are included and were
supplemented by additional research wherever practical.

Besides the general conclusion that winds are from the

northwest during the winter and from southerly directions

in the summer, it is interesting to note that the majority

of winds of appreciable velocity occurring during periods of

low visibility also come from the northwesterly and south-

westerly directions. Plate 10 illustrates the per cent of fre-

quency of low ceiling and visibility as related to total

observations.

Precipitation

Summer rains are nearly all of the local shower type in

Illinois, with the greatest precipitation occurring in May
and June. January is the month of greatest snowfall. The
greatest average snowfalls occur in the northeastern sec-

tion of the State, with 35 annual inches of snow; the least

occurs at Cairo with 10.6 annual inches of snow. In the

southern portions of the State, snow generally remains on
the ground for only a few days; in the northern counties

the snow often remains for a considerable period of time.

Precipitation data for Illinois are shown by Plates 11, 12,

13, and 14. Rainfall increases more or less evenly from
north to south with an average of 34 inches in the northern

part of Illinois to 47 inches in the south.

Rainfall Intensity

—

Duration Curves
Precipitation data are necessary for planning airport

drainage systems. The amount of water which may be
expected to be delivered to the area must be determined.

Since the magnitude and intensity of storms bear a direct

relation to their frequency and duration, the infrequent

but intense storms, usually covering small areas and being

of short duration, are those which tax the drainage system
the most. Therefore, it is common practice to design sys-

tems capable of receiving the maximum run -off which may
be expected to occur not more than once a year, or once

every two or five years, depending upon the degree of pro-

tection deemed desirable and economical.

Plate 14 presents graphically, on the basis of available

U. S. Weather Bureau records of excessive precipitations,

the average intensity duration of rainfalls occurring once
every five years at nine representative cities.
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Precipitation frequency and volumes also have an effect

on pavement design since it is the moisture content in soil

which, with few exceptions, reduces its bearing capacity.

An A-7 soil, entirely inadequate even as sub -grade of thick

pavements in many locations, could quite easily handle the

heaviest plane loads in extremely arid locations where the

soil would remain dry and stable.

Summary
The conditions of wind, rain, visibility, and ceiling

obviously have a direct effect in the development of an
aviation facilities plan. Due to the variability of meteoro-

logical conditions, it is apparent that comprehensive
studies are necessary prior to the design and construction

of any particular airport and that most of these conditions

bear more directly on an individual problem rather than a

general program of aviation facilities.

Within the State, excessive wind velocities are rare, and
low ceiling and visibility have no high frequency of occur-

rence, except where influenced by special conditions such

as proximity to large bodies of water. These conditions

affect most directly the design of airports.

Temperature presents no extraordinary problems in the

State; it is fairly uniform during the summer months,
although a greater variation occurs between the northern

and southern sections during the winter. This is especially

an important consideration in the construction of airports.

Considerable snowfall may be anticipated in the north-

ern parts of the State, while rainfall increases more or less

evenly from north to south. Study of Weather Bureau
records indicates a greater duration of intense rainfall

occurs in the central western and southern sections of the

State. These conditions primarily dictate the design of

drainage systems.

Generally, there are no meteorological conditions which
will seriously impair the development of an extensive

aviation facilities plan.

i i i i i i

20 40 60 80 100 120

=? T I M £ IN MINUTES

PLATE 14

RAINFALL INTENSITIES IN ILLINOIS

Reference: Weather Bureau, U. S. Department OfCommerce
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LAND USE AND NATURAL RESOURCES

PLATE 15
PER CENT OF ILLINOIS LAND IN FARMS
Source: Illinois Post-War Planning Commission

Introduction

Experience has shown that the orderly and economical
growth of cities requires recognition of present land-use

patterns and the direction of their future trends. So it is

with an entire State. Airports are terminals for air trans-

portation whether they be used for commercial or private

flying operations; as such, they must be correlated with
the entire pattern of both transportation and land use.

Although new airport development in itself will entail a

detailed land-use study of the specific region it serves, the

complete State-wide pattern and its implications and
import must be established and understood in order to

effect a program of aviation facilities for Illinois. Natural
resources must be considered as they are integrated with
land use.

Metropolitan Areas
Metropolitan areas reveal a pattern of trends closely

related to transportation. Chicago and St. Louis, Missouri,

are the major metropolitan areas in or adjacent to Illinois.

They are not only the largest cities in population but also

are the important transportation centers upon which
nearly all of Illinois is dependent to a great degree.

Although metropolitan areas contain nearly 75 per cent

of the Illinois population, they occupy less than 3 per cent

of the total land area. One half of this area is comprised of

the city of Chicago and its environs, mainly in the counties

of Cook, Lake, and Du Page. Other large centers of popu-
lation are the cities of Peoria, Rockford, Springfield, Rock
Island and Moline, Decatur, and East St. Louis and adja-

cent towns.

The current trend of population, especially accelerated

during the war years, reveals a proportionately greater

increase of urban population as compared with that of

rural areas. This does not necessarily mean, however, a

corresponding reduction in farm land in production. Large
land reclamation projects are gradually returning or open-
ing new areas to productive usage. Also, the continued
introduction and improvement of farm machinery permit
larger acreages to be maintained in active production with-

out a corresponding increase in the farm labor force,

especially in the more valuable sections of the agricultural

regions.

Agriculture in Illinois

Illinois is an important agricultural State. It ranks

fourth among the States in the acreage of crops grown,
third in value of crops, and second in value of livestock

and livestock products. The average productivity of soils
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in Illinois is high, although some areas, particularly in the

southern sections of the State, have less agricultural value.

Of the total land area of Illinois, 91 per cent, or more
than 32,000,000 acres, was classed as farm land in 1940.

Plate 15 shows the percentage of Illinois land in farms. In

the Corn Belt Region a very high percentage of land is

devoted to farms. In southern Illinois, the Mixed Farming
and the Ozark regions, many counties in which the topog-

raphy is rough and the soil low in productivity have less

than 75 per cent of the land in farms. Of course, a certain

proportion of the lands classified as farm land is pasture

that could not be cultivated, unpastured woodland, waste

land, building lots, roadways, and barnyard lots. These

usages are estimated to be approximately 24.5 per cent of

the total land classified as farm land.

The value of farm lands and buildings per acre bears a

definite relation to soil productivity. With the exception of

the Chicago area, where land speculation influences land

values, the highest values are developed in the east central

part of the State. Here, too, are the large farms, a trend

due in part to the combining of farms to make profitable

use of larger power implements and thus effect an economy
of labor. It is in this portion of the State that soil produc-
tivity is highest. On the other hand, in the less rich farm-

ing areas of southern Illinois, values of land per acre and
sizes of farms are tending to decrease.
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In tabular form, the utilization of Illinois farm land is

shown in Table 2. As noted, most of the land is utilized for

grain crops. Pasture land, which is mostly non-tillable,

constitutes the next largest utilization of land. The remain-
ing percentages of land of any consequence are those

devoted to hay crops and tillable pasture land.

Mineral Resources in Illinois

The mineral industry of Illinois is vitally essential in

creating and supporting the current complex productive
economy and standards of living. Fuels and iron ore, the

fundamental materials of industrial production, are abund-
ant and easily assembled in Illinois. Iron ore, from the

Lake Superior District, is transported to Chicago by lake

freighters on Lake Michigan. Good coal, economically
mined and readily accessible to the manufacturing cities,

is mined over a large portion of the State. Other basic

industrial minerals such as refractory materials fluxes and
the other materials for foundry, chemical, and construc-

tion purposes are also readily available.

Large quantities of petroleum and natural gas are

brought into this region by extensive pipe line systems
from Oklahoma and Texas, thereby supplementing the oil

and gas locally available in southeastern Illinois. Other
mineral resources in Illinois include principally: limestone,

clay, cement materials, sand and gravel, molding sand,

fluorspar, tripoli, fuller's earth, peat, and minor amounts
of lead and zinc.

Illinois ranks fifth in the Nation in value of mineral

output, producing $334,000,000 worth of minerals in 1944.

Of this amount, roughly 50 per cent was from coal, 34
per cent from petroleum production and refining, 6 per

cent from stone and rock products, and the remaining 10

per cent was from all other minerals.

Coal. At least 30,000 square miles, or nearly two thirds

of the State, is underlain by one or more coal seams two
feet or more in thickness. Plate 16 shows the areas of

Illinois underlain by coal measures. In general, the coal

beds are fairly uniform in thickness and uninterrupted by
imbedded impurities. Local impurities, strip folds, faults,

or marked variation in thickness do exist in some localities

but mining operations, in general, avoid the regions where
irregularities are found.

Structurally, the Illinois field is a basin, modified on the

northwest by the LaSalle anticline, an elongated arch.

Along this line, the strata are arched up on an axis going

southeast from near LaSalle to Lawrence County. Because
of the basinlike structure of the coal fields, the deepest
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mines are in the trough of the basin where the shallowest

coal seam lies 1,000 feet below the surface. At the town of

Assumption, the deepest mine is operated by a shaft

which is 1,004 feet deep. Most mining operations, however,

lie to the shallow south, west, and north sides of the

basin, where two thirds of the operating mines have a

depth of less than 300 feet, and a large proportion are

surface or strip mines.

Three widespread important coal seams underlie the

State. They are known as "Coal No. 2" found at LaSalle,

Colchester, and Murphysboro; "Coal No. 5" found at

Springfield and Harrisburg; and "Coal No. 6" found at

Herrin, Belleville, and Brereton. "Coal No. 2" is the

deepest seam, while "No. 6" is the shallowest layer of

these three beds. Less widely distributed coals are "No.
1" (Rock Island) and "No. 7" (Danville and Streator).

Mining is unevenly distributed, as shown on Plate 16,

among ten districts. The Franklin-Williamson district is

the most active, and here, it is estimated that better than

half the seams of 8 feet or more in thickness are depleted.

The next most active and productive area is the South-

western Illinois District.

Illinois coal has a relatively high content of moisture

and volatile matter and is accordingly classed as a low-

grade bituminous coal. Careful preparation and sizing by
increased use of machinery, especially in strip mines, has

been counteracting to some extent during recent years the

effect of the sub-bituminous character when marketed.

It is estimated that less than 2 per cent of the total

Illinois coal resources have been tapped. The district

having the largest remaining supply of coal 5 feet or more
in thickness, the Southwestern Illinois Coal District, has

been estimated to contain over 30 billion tons in one bed
which is still virtually untapped.
The State supplies appreciable tonnages of coal to the

Midwestern States. Approximately 35 per cent of Illinois

coal is marketed within the State, mostly in Chicago, and
another 35 per cent is used as railroad fuel. Over 10 per

cent is used in St. Louis and Missouri. The remainder,

which is still a substantial amount, is transported west and
northwest to Iowa, Wisconsin, Minnesota, Kansas, Ne-
braska, and South Dakota, in order of importance.

Petroleum. Commercial production of petroleum was
started in Illinois in 1905 in Clark County. A rapid develop-

ment in Crawford, Lawrence, and Edgar Counties followed.

A peak production of 33,650,000 barrels was reached in

1908, at which time Illinois ranked third among the oil pro-

ducing States. Later developments have been of less

importance, until in recent years when many additional

fields were discovered in southern Illinois. It is believed

by geologists that possibilities for discovery of new impor-

tant oil production fields are not exhausted. Plate 11
shows the location of existing and possible future oil fields

in Illinois. Since 1936, about 184 new pools have been
discovered with a total proven reserve of nearly
400,000,000 barrels. These fields are located in the counties

of Fayette, Marion, Jefferson, Franklin, Hamilton, White,

Wayne, Clay, Richland, and Edwards.
Oil refining in Illinois, near Alton and on the border of

Illinois at East Chicago and Whiting, Indiana, is an
important industry which connects by trunk pipe lines

across Illinois the major oil fields of Texas and Oklahoma
with the Atlantic Seaboard.

Limestone and Rock Products. In this grouping are

the materials of especial importance to all types of con-

struction, particularly airports, which require quantities

of crushed rock, concrete aggregate, cement, and other

building materials. Crushed limestone is also used in large

amounts for agricultural purposes. Other products in this

category are lime, silica sand, molding sand, fluorspar, and
similar products.

As may be seen on Plate 18, dolomitic limestones are

found in the northeastern and northwestern parts of the

State. Calcitic limestones underlie the western borders of

the State along the Mississippi River. The coal measure
areas, which comprise the larger portion of the State, are

mostly without limestones, with the exceptions of LaSalle

and Oglesby where there are important supplies. In vol-

ume of production, it is interesting to note that Illinois

produces ten to eleven million tons of stone per year, about
half of which is used for construction purposes.

Geographically, the crushed stone industry is fairly

well distributed over the State. In the Chicago district

there are approximately 20 shipping quarries, 7 in East
St. Louis, 4 in the Quincy region, and many other outlying

plants throughout the State.

Illinois is an important cement manufacturing State. In

1946, it produced approximately 4,000,000 barrels of

standard and special portland cements, valued at

$5,500,000. A large part of this production comes from
LaSalle and Dixon. The hydraulic cement industry is

centered at Utica.

Building stone quarried in Illinois is used locally almost

entirely. Illinois has, however, a rather wide range of

construction materials. Niagara dolomite varying in color

from the yellow to the grays, and used for rubble masonry,
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is found in the Chicago region. A similar stone is found in

western Illinois, particularly in Calhoun County. A stone

similar to Indiana Bedford limestone occurs near St. Louis.

The southern Illinois area, as a whole, contains a variety

of stone materials suitable for rubble masonry and, to a

degree, cut stone masonry.

State Parks and Forest Resources in Illinois

The State parks, parkways, and memorials in Illinois

total 29,000 acres. Not included in this figure are addi-

tional acreages of city, county, and community forest pre-

serves. The largest of the State parks is the Pere Mar-
quette, covering more than 5,000 acres on the Illinois

River. Perhaps the most famous, and the oldest park, is

Starved Rock, also on the Illinois River. About 30 or more
other State parks and numerous memorials preserve

places of historic or scenic interest in Illinois. Along the

Illinois-Michigan Canal parkway from Chicago to Peru,

nearly 4,000 acres have been beautified and preserved for

posterity.

The State forests in Mason and Jackson Counties are

comprised of more than 10,000 acres. County and com-
munity forests, which are scattered throughout the State,

utilize additional areas exceeding 50,000 acres. In southern

Illinois, a large portion of several counties is dedicated to

the Shawnee National Forest.

The land utilized by parks and as forest preserves,

together with other forested areas found throughout the

State in the form of woodlots and wooded pasture lands,

totals approximately 3,640,000 acres, as shown in the

following table.

Farm Woodlands 3,200,000

Non-farm (privately-owned) 88,000

State Forests 10,000

County and Community Forests 53,000

Federally-owned and National Parks 260,000

State Parks 29,000

Total 3,640,000
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Forty-three percent of the State was originally forested.

However, now only about 10 per cent of the State has been
left in woodland, and the majority of that is in scattered

farm woodlots.

Forests of Illinois are generally hardwood, with oaks

comprising 60 per cent of the species. Bottom-land forests

contain the better stands of saw timber, but the acreage is

only one fourth of the total. The upland forests are char-

acteristically separated in the form of farm woods, ap-

proaching a continuity only in the rougher parts of the

State.

During the past half century there has been a constant

shrinkage in forest area

PLATE 19
GROUNDWATER SOURCE AREAS IN ILLINOIS

Source: Illinois State Geological Survey
and State Waler Survey

which, together with increased

withdrawals of agriculture from marginal lands, is creating

an increasing acreage of idle land. However, several

millions of acres of land, which are either waste land or

which are no longer economical for agricultural purposes,

will probably be included in reforestation plans.

Water Resources in Illinois

In addition to several major river systems and Lake
Michigan, there are sub -surface formations of a porous
character underlying a large part of the State which pro-

vide water sources easily tapped by wells. The water sup-

ply of Illinois, therefore, is virtually unlimited. Only in

certain sections, chiefly in southern Illinois, is the water
supply a difficult problem.

The State may be readily divided into three water sup-

ply areas based on the types of the supply:

1. Deep wells, rock wells, and artesian wells.

2. Drift wells, shallow wells, sand and gravel wells, and
springs.

3. Surface water: lakes, streams, and reservoirs.

The groundwater source areas are shown graphically on
Plate 19.

The deep-well or rock-well section of the State is gen-

erally in northern Illinois above Peoria. In general, there

are four principal water-bearing strata underlying the

State in this area, and wells usually penetrate all of these

strata. The formations, however, dip to the south, so that

at the southern limit in the deep-well zone only infre-

quently do wells penetrate into the lower strata.

In the area south of the deep-well section, extending to

about the vicinity of Vandalia, drift wells are generally

found. Prior to the coming of the glaciers, this area was a

relatively mature region rutted by streams which are now
filled by glacial deposits. Here, ground water is found in

glacial deposits of sand and gravel, and wells in this area

are consequently comparatively shallow, being from 100 to
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250 feet deep. In the southern one third of the State suf-

ficient volumes of water are generally available only from
streams or impounding reservoirs.

Summary
In summary, the land use and resources of the State

are as follows:

1, Chicago, East St. Louis, and St. Louis, Missouri are

the predominant metropolitan industrial and transporta-

tion centers.

2. Ninety per cent of the land in the State is devoted to

agriculture, the largest farms and highest values of land

being found in the "Prairie Province." Northern Illinois,

in general, is the most desirable agricultural region.

3. Coal and oil are the principal mineral industries of

Illinois. Coal mining is carried on mainly in the south-

western parts of the State. Oil wells are located almost

entirely in the southeast sections.

4. Limestone, sand, and gravel deposits are fairly gen-

erally distributed over the State and are an important

industry. Cement plants are located near LaSalle and
Dixon.

5. State parks and forests are fairly evenly distributed

over the State. The Shawnee National Forest covers large

areas in eleven adjacent counties in southern Illinois.

In tabular form land usages are indicated in Table 4.

The figures above are a combination of various surveys

and estimates and are approximate, but of sufficient accu-

racy to give a sound indication of the broad use of Illinois

land.

37 STATE OF ILLINOIS—STUDY OF AVIATION FACILITIES



GROUND TRANSPORTATION FACILITIES

Introduction

Transportation enters into every phase of the produc-
tion, distribution, and consumption of goods; in fact, all

economic and social progress is dependent to a great

extent upon rapid, efficient, and reliable transportation.

The movement of materials or goods to places where they
are scarce or non-existent creates place utility, and thus
increases the value of the commodity. In many cases,

place utility is created by transportation at several stages

in the process of its manufacture into finished products,

just as industrial processing adds form and quality utility.

Another basic connection between transportation and the
economic pattern is that transportation permits the
development of industry and the division and subdivision

of labor within industry, thus extending the horizon of

economic activity. With the development of rapid and
efficient transportation, industrial expansion is no longer
limited by the extent to which materials can be obtained
and products disposed of in the limited area that can be
served by small producers. Large industrial centers, spe-

cialized factories serving national and international

markets, and specialization in labor consequently have
developed.

The social and economic growth of Illinois is clearly

associated with the gradual development of water, raii,

highway, pipe line, and air transportation. This has
resulted in the current importance of the State as the hub
of national transportation systems, as typified by its

geographic location. Chicago, being the great commercial
and distributing center in Illinois, is a center of converg-
ence of the principal railroads, making any section of the
country easily accessible to Illinois. Also, it is one of the
most important centers of air transportation services. It is

apparent, then, that the transportation system in Illinois

not only provides service to the State, but also to the
entire country. The evolvement of a sound and unified

system of aviation facilities in Illinois will add to, rather
than supplant, the existing transportation systems by the
provision of more elasticity, speed, and convenience. The
pattern of growth of the existing ground transportation
systems, their interrelationship, and their importance in

the future growth of Illinois are discussed in the following
sections of this chapter.

History of Transportation

Railroads. The common carrier system in Illinois

began in 1831 by an Act of the General Assembly author-
izing a survey of a route for a canal or railroad from St.

Clair County to the Mississippi River, opposite the city

of St. Louis, Missouri, and an investigation of the possibil-

ity of building a canal or railroad between the Chicago and
Des Plaines Rivers. The first railway was completed in

1842, on the Illinois River between Springfield and Mere-
dosia. Virtually nothing further, however, was accom-
plished until 1850, when an Act of Congress, "granting
the right of way, and making a grant of land to the States

of Illinois, Mississippi, and Alabama in aid of the construc-

tion of a railroad from Chicago to Mobile,'" gave impetus
to the start of the present Illinois Central Railroad system.

By this time there were only 111 miles of railroad in oper-

ation, consisting of short lines in different sections which
afforded no direct communications with the outside world.

From that time progress was more rapid. By 1855 the

railroads assumed a significant role. Lines were estab-

lished across Illinois from Baltimore and Philadelphia to

St. Louis, and from Chicago to New Orleans. Other roads

extending into Wisconsin, Iowa, and Missouri provided
some interstate transportation. By 1860 a direct route

from Chicago to Cairo was completed, existing lines were
improved, and some new branch routes Avere established.

The transcontinental lines were increased by westward
extensions to St. Joseph, Missouri, and a branch of the

Chicago-New Orleans line was extended to Memphis,
Tennessee. There were approximately 2,500 miles of rail-

roads in Illinois by this time.

The framework of the railroad pattern was essentially

completed by 1870. In the follow ing years, railroad devel-

opment consisted mainly of the construction of branch
lines and of belt lines in the Chicago and East St. Louis
switching districts. Subsequent to 1890, new construction

had been reduced to a minimum; the present mileage of

about 12,000 miles was then already virtually attained.

During this time, however, there was extensive improve-
ment in construction and equipment. Many of the hastily

constructed lines were rebuilt to accommodate the steady
increase in the weight of rolling stock and heavier train

loads; by 1913, all but 118 miles of approximately 12,000

miles of track w ere laid with 60 to 110-pound rails. Nearly
all of the road beds w ere improved and long mileages of

double-track were installed.

The present railway system of approximately 12,000

miles is constantly being improved, rather than extended,

by new designs in rolling stock, improved roadbeds, track-

age, and operational systems. Today, there are 41 Class I

and smaller railroads, and 29 switching companies (oper-

ating companies) serving Illinois. By 1946, these com-
panies were carrying approximately 129,000,000 passen-

38



CHAPTER V

gers (including commuters) and 217,000,000 tons of

originating and terminating freight annually.

Interurban Electric Railroads. One of the most
interesting and important developments in the early

1900's was the growth of the interurban electric railroads.

Electric traction was first used in street railways in 1888

and a decade later was extended to relatively distant

points outside the cities. Interurbans served as short-haul

carriers, as compared with the steam railroads.

The St. Louis, Belleville, and Suburban Railway Com-
pany was the first railroad of this type in Illinois. By 1903

there were two lines which were over 50 miles in length,

and in 1907 a total of over 1,000 miles of routes was
attained by all the lines. The longest of the electric lines

was the Illinois Traction Companv which by 1913 con-

trolled 456 miles of line in Illinois, radiating from Spring-

field as the center of the system. Another important line

was the Aurora, Elgin & Chicago Railroad Company,
with a system over 100 miles in length.

The most important effect of the electric lines was to

break down the rural isolation, bringing country districts

into closer touch with cities and facilitating travel and
commercial intercourse.

However, the motor carriers have now supplanted

almost entirely the interurbans except for the extensive

surface and elevated lines operating within the larger

cities and the intercity service provided to central Illinois

by the Illinois Traction Company.

Illinois Highways. The excellence of other facilities of

travel, in the early periods the waterways and later the

railroads, exerted a retarding influence upon the improve-

ment of roads in Illinois. Even in 1894 highways remained
substantially as they were 50 years before. The magnitude
and expense of improvement, together with the panic of

1893, prevented steps for their improvement. Many experi-

ments on types of roadways and much preliminary work
by a newly formed Illinois State Highway Commission
was instituted after 1900. The commission gave way to a

new State Highway Department organized in 1913 under
the Tice Law, which also provided approximately
$140,000,000 of State aid for the improvement of the

more important highways. Actual work on the State -aid

roads was inaugurated in the spring of 1914. Federal aid,

due to legislation by Congress in 1916, provided an addi-

tional $3,000,000 to apply towards development of Illinois

highways. This was then augmented by two bond issues

voted by the State, amounting to $160,000,000. With this

money, a complete system of hard-surfaced roads was
planned and commenced at this time.

Illinois had 10,481 miles of State highways in 1934, of

which 10,213 miles were concrete or concrete base. By
1942, the State ranked first in highway mileage per unit

area, and at the present there are more than 14,000 miles

of heavy-duty highways and a total system of more than

125,000 miles of roads. A program of improvement of the

system, particularly of the secondary roads and plans for

grade separations, has steadily forged ahead under the

Division of Highwavs of the Department of Public Works
and Buildings.

Motor Carriers. As a result of the highway develop-

ment in Illinois, a new form of common carrier, utilizing

motor buses and trucks, developed. This new form of

transportation, together with private automobile travel,

was not only the result of highway development but also

a stimulus for further development of the highway system.

Motor trucks and buses have supplemented the rail-

roads to a great extent in short-haul passenger and freight

service. Private automobile registration has increased

steadily from 500,000 in 1920 to more than 1,600,000 in

1946, while the registration of trucks and buses has

increased from 65,000 to 254,000 over the same period.

Interstate and intrastate motor carrier transportation

is regulated by the Interstate Commerce Commission and
the Motor Vehicle Section of the Illinois Commerce Com-
mission. Motor transportation has developed rapidly

since the institution of such regulation, with resultant

benefits to the traveling public, commerce, and industry.

Buses and motor trucks have connected heretofore isolated

rural districts with other centers, adding more flexibility

in the routes and schedules of ground transportation.

Water Transportation. Prior to the development of

railroads, the waterways were the principal method of

transportation. As early as the first decade of the 19th

century plans were being considered for waterways con-

necting Lake Michigan with the Mississippi River. An
"Illinois Waterway" was proposed to Congress in 1811.

In 1822, Congress granted a right -of-wav for the Illinois

and Michigan Canal through the public lands between
Lake Michigan and the Illinois River at LaSalle, and in

1827 it further granted the State 325,000 acres of land on

each side of the canal. The canal, however, was not

actually completed until 1848.

The Chicago Sanitary and Ship Canal was completed
in 1900, connecting Chicago with Lockport. Further

service to this area is afforded by Calumet Sag Channel.
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RAILWAY CO
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RAILWAY CO
CHICAGO, INDIANAPOLIS AND
LOUISVILLE RAILWAY CO
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ERIE RAILROAD CO
GRAND TRUNK WESTERN RAILROAD CO
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' ST LOUiS ANO OHIO RIVER RAILROAD

PLATE 20
RAILROADS IN ILLINOIS

Reference: Illinois Commerce Commission
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The Hennepin Canal, which connects the Illinois River

with the Mississippi River, was completed in 1907. The
Illinois Waterway Act, passed in 1919, authorized

$20,000,000 for improvements and locks to the Des Plaines

and Illinois Rivers.

There are now about 1,100 miles of internal and border-

ing waterways, which are artificial and navigable, con-

necting the Great Lakes ports to the Illinois Waterways
and the rest of the inland waterway system. Most of the

traffic on the waterways of Illinois now consists of heavy

-

bulk, low-value commodities.

Pipe Line Transportation. Pipe lines, which move
petroleum from producing areas to concentration centers,

crude oil from oil fields to ports or refining centers, and
which transport refined petroleum products, are considered

as common carriers. They are a logical result of a need to

supplement the capacity of the railroad tank cars in order

to move the tremendous quantities of crude oil and refined

products from source to consumers.

Pipe lines may be classified into two groups: gathering

lines and trunk lines, with the former bringing crude

petroleum from the oil fields to concentration or storage

points and the latter being arterial lines over eight inches

in diameter which carry petroleum and petroleum products

to and from ports or refineries.

The majority of the trunk lines in Illinois extend from

the Mid-Continent fields to the centers of consumption or

reshipment on the Great Lakes or Upper Mississippi

Valley and from the Atlantic Seaboard refining centers to

consuming and distribution points in the Midwest. The
gathering lines in Illinois are logically located in the

southeastern section of the State, connecting the Illinois

fields with the main trunk lines.

Pipe line transportation is relatively inexpensive, since

its operation is largely automatic and maintenance cost is

low. There are no problems of moving different types of

traffic at different speeds or of moving empty equipment,

as there are with railroads. The extension of pipe lines will

probably continue in the future, further supplementing
existing facilities for moving petroleum.

Existing Ground Transportation Facilities

In order to provide transportation in a way which is

both feasible and convenient to the population of any
given area, all forms must be utilized and integrated in a

manner which will offer to any area a complete and effi-

cient system.

There is a convergence of transportation systems from
east and west in Illinois. Also, as the State is situated in a

strategic position in regards to the Mississippi River

Valley, it is a terminal for north and south systems. As
Illinois is not only a producer of oil and gas but also a dis-

tribution center for the Midwest area, pipe lines, serving

both oil and natural gas fields, find a terminal point in

the State.

The analyses of the various forms of ground transporta-

tion which provide service to Illinois and their interre-

lationship with the development of air transportation are

discussed and illustrated in the pages and by the plates

which follow in this chapter.

Transportation mediums affecting only the Chicago, the

East St. Louis, and the Quad City areas have been

screened out of the study, although the systems which
have a bearing on both these centers and the Area have
been included. Also, transportation carriers which are

actual intracity operations or basically intracity in char-

acter have been eliminated in order to present with some
degree of clarity the intercity transportation character-

istics of Illinois.

Railroads and Interurbans. The systems of railroads

and interurbans serving Illinois are shown on Plate 20.

These companies operate a total system of over 12,000

miles within the State.

There are 30 large, or Class I, railroads (and the lessor

companies) serving the State. Of these, 24 companies serve

the Area directly, while the remaining 6 companies serve

primarily the Chicago Metropolitan Area and provide

service for the remainder of the State only through inter-

line connections. Twenty of the railroads serving the Area

directly provide both passenger and freight service, with

the remaining 4 companies being primarily freight carriers.

The small railroads in operation at the present time

within Illinois total 11 in number. Three of these carriers

operate in the St. Louis and East St. Louis Area and one

operates mainly in Kentucky (between Metropolis, Illi-

nois and Paducah, Kentucky), leaving a total of 7 small

lines which serve the Area directly. Six of these lines carry

freight traffic only, with one line providing both freight

and passenger service.

There are 29 switching companies providing service

within Illinois, of which 5 operate in the East St. Louis

Area, one in the Quad City Area, and 18 in the Chicago

Area. The remaining 5 switching companies serve the

Area directly.

Although 18 interurban or electric railway companies

(and their lessor companies) are listed as being in operation

within the State by the Illinois Commerce Commission,
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only one is considered as offering trne intercity service for

the purposes of this study. Of the remaining 17 companies,

15 may be considered as being mainly intracity in char-

acter or operating on an intercity basis within the Chicago
Area, while the two remaining systems are leased to other

operating companies. From a statistical standpoint, the

interurban freight and passenger totals for the one com-
pany operating on an intercity basis, for the purposes of

this analysis, are included with the totals for Class 1

steam railroads.

The following table shows the number and scope of

operating railroads and interurbans which actually serve

Illinois on the basis of intrastate operations.

TABLE 5

ILLINOIS RAILROADS,

CLASS AND SCOPE OF OPERATION

Total Systems, Systems Serving Systems Serving

Illinois Survey Area "Other Areas"

Class I Roads 30

Small Roads 11

Switching Companies 29

Total 70

24 6

7 4

5 24

36 34

""Other Anas" refers to the Chicago, Quad City, East St. Louis, and other areas in

which only a negligihle portion of operations occurs in the Illinois Survey Area.

Source: Illinois Commerce Commission.
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Passengers carried by the Class I and II steam railroads

operating within Illinois are listed in tabular form as

follows.

TABLE 6

ILLINOIS RAILROAD PASSENGEI

Passengers Carried

1943 127,797,537 (including commuters)

1944 134,833,412

1945 133,932,940

1946 129,222,113

Source: Illinois Commerce Commission.

MHMH^M

Included in the above totals are the passengers carried

by the Illinois Terminal Railroad Company, which oper-

ates electric lines within the Area.

TABLE 7

FREIGHT ORIGINATED AND TERMINATED,

ILLINOIS AND THE UNITED STATES, 1945

(TONS)

Total Freight Forwarder Traffic

Geographic
Area

Tons of Revenue Freight Tons of Revenue Freight

Originated Terminated Originated Terminated

All Areas 1,404,000,000 1,309,400,000 3,300,000 3,500,000

Illinois 115,800,000 101,500,000 900,000 700,000

Source: Freight Commodity Statistics, Interstate Commerce Commission.
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The importance of freight carried by the railroads in

Illinois is illustrated by the preceding table for the year

1945. Total freight originating and terminating in Illinois

equalled about 8.2 and 7.8 per cent, respectively, of the

national total. Of forwarder freight, the Illinois tonnage

equalled about 27 and 20 per cent of the national total of

forwarder freight originated and terminated, respectively.

The 1946 and 1947 tonnages of freight carried by each of

the lines operating in Illinois were available, but no adjust-

ment had been made for interline transfer; therefore, those

statistics are not included in this study.

As may be noted from a study of the accompanying map
of the Illinois railroad system, Illinois has many important

railway centers which serve as gateways for both intra-

state and interstate rail services. Chicago, Danville,

Lawrenceville, Mt. Carmel, Metropolis, Cairo, East St.

Louis, Quincy, Rock Island, Moline, Galena, and Rock-

ford serve as interstate gateways. In addition, important

intrastate centers are Peoria, Springfield, Decatur, Chain

-

paign-Urbana, Streator, Galesburg, Freeport, Mt. Vernon,

Centralia, and other cities which best serve Chicago and

its surrounding area.

The pattern of routes provided by the railroad system

from an intrastate standpoint is as follows.

East and West: There are about 14 lines giving approx-

imate east and west service on a large scale, and 3 lines

which offer short-haul service on this directional basis.

North and South: Six lines offer comprehensive serv-

ice in these directions, with 4 lines affording short-haul

service.

Southwest and Northeast: Three lines provide trans-

state service, from Chicago direct to East St. Louis. Four

lines offer short-haul routes.

Southeast and Northwest: Comprehensive service is

afforded by 6 lines in these approximate directions, while

4 lines offer short-haul transportation services.

From the standpoint of interstate routes, 28 of the 30

Class I lines which serve Illinois offer some degree of inter-

state service. Those which directly affect the Area total 22

in number. Eighteen of these provide passenger and

freight service, while 4 are freight carriers only. On a

directional basis, the interstate routes are summarized as

follows.

To the West and Northwest: Thirteen railroads pro-

vide interstate service, plus an additional line which

serves Chicago only.

To the East and Northeast: Eight lines offer direct

interstate service from the Area, plus 4 lines which operate

interstate to and from Chicago.

To the South and Southeast: Ten lines serve Illinois

to the south and southeast on an interstate basis.

To the Southwest: Four lines are available for direct

service to the southwest from the Area.

Other interline connections can be made on an interstate

basis at such points as Chicago and St. Louis.

The Existing Highway System. The accompanying

highway map, Plate 21, illustrates the comprehensive

coverage afforded all portions of the State by the current

highway system. There are about 125,000 miles of roads

and streets in Illinois, of which approximately 14,000 miles

are hard-surfaced highways. This gives Illinois the most

comprehensive highway network on a per-square-mile

basis of any State.

Ample service is provided to practically every portion of

the State. Future highway planning will include primarily

the improvement of farm-to-market roads and the main-

tenance and design improvement of the existing system.

Miles and types of surface are listed in the following tabu-

lation.
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TABLE 8

RECAPITULATION ACCORDING TO TYPE OF SURFACE: TOTAL MILEAGE OF SURFACED

ROADS BUILT UNDER STATE SUPERVISION AS OF DECEMBER 31, 1945

IN ILLINOIS

State 3

Primary

Type Highways

Concrete

Brick

Asphalt

Bituminous concrete

Bituminous surface

Oil-treated gravel

Cement earth

Gravel

Mine slack

Totals

State 4 County 1

Secondary Roads Other 2

Highways (MFT & 15d) Roads Total

10,284.46 112.39 2,255.16 14.43 12,666.44

174.50 6.06 29.93 0.19 210.68

45.51 1.35 63.83 0.34 111.03

623.89 87.77 38.91 0.48 751.05

301.94 344.03 1,472.78 14.19 2,132.94

59.62 46.87 54.14 0.19 160.82

— — 3.30 — 3.30

13.70 441.23 4,393.33 2.16 4,850.42

— 3.98 — — 3.98

11,503.62 1,043.68 8,311.38 31.98 20,890.66

1 Highways surfaced by counties entirely with county funds are not included.

2 Other roads include some access roads and surfacing in State Parks, State Institutions, and surfaces built with

special appropriations but which are not on the State or county systems.

3 Approximately 300 miles of pavement were constructed by municipalities on the primary system, but are not

included in totals.

4 Mileage surfaced by the State on roads approved by the PRA for the expenditure of Federal-aid Secondary

funds. Most of this mileage is coincident with the State-aid system.

Source: Division of Highways, Department of Public Works and Buildings, State of Illinois.
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The following tabulation shows the mileages and surface

types of rural highways from 1940 to 1945 inclusively.

The transportation agencies utilizing the highway facil-

ities are discussed as follows in their respective categories:

passenger motor carriers, freight carriers, and private

automobile traffic.

Passenger Motor Carriers. The routes of the certi-

fied motor carriers are illustrated on Plate 22. The motor

carrier routes, operating over the highway network, pro-

vide a comprehensive service to practically every section

of the State, as in the case of the railroad system. It will be

noted that the motor carrier routes parallel to a great

degree the railroad route system, as is the case in the

development of most transportation systems. At the pres-

ent time, there are 161 carriers certificated to operate in

Illinois. Of these, 154 are in actual operation, with the

remaining 7 carriers being either out of operation, classi-

fied under another transportation system, or are new
carriers on which there is no current statistical information

available for this study.
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The analysis of motor carriers serving the State, accord-

ing to location of routes, is shown in the following tabula-

tion.

TABLE 10

PASSENGER MOTOR CARRIERS IN OPERATION,

ILLINOIS, 1947

Suburban and Suburban and

Intercity Local Local Carriers, Local Carriers, Total

Carriers Carriers Chicago Area E. St. Louis Area Carriers

No. of Carriers .... 82 50 17 5 154

% of Total 54% 33% 10% 3% 100%

*LOCAL—other than Chicago and East St. Louis Areas.

The above table reveals the proportion of intercity to

local and suburban carriers. For the purpose of this sur-

vey, only the intercity carriers are considered from an

operational standpoint. Of the 82 motor carriers providing

intercity services to the Area, 56 are classified as large

carriers and 26 as small carriers (classification by Illinois

Commerce Commission).

Following in tabular form are the totals of intercity and

interstate passengers carried by the large motor carriers

operating in the State, plus the motor bus-miles operated

on regular intercity routes. These statistics were reported

by the motor carriers to the Illinois Commerce Commis-
sion for the year ending December 31, 1946.

The interstate carriers which filed reports total 7 in

number, as listed by the Illinois Commerce Commission,

and are included in the 56 large carriers providing intercity
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TABLE 11

MOTOR CARRIER PASSENGERS,

ILLINOIS, 1946

Passengers 17,147,600 37,496,600

Bus Miles Operated 37,011,200 126,961,000

Source: Illinois Commerce Commission.

service. Several other lines also provide interstate service,

but no statistics were available. The interstate figures

shown above, for passengers and bus miles operated, are

those pertaining to Illinois interstate passengers and do not

necessarily reflect the total statistics of the interstate

line-haul motor carriers.

Total city, suburban, and intercity comparisons of

motor carriers on the basis of equipment and miles oper-

ated within Illinois and within the United States are illus-

trated in the following summary table.

Although the Bus Transportation survey from which the

statistics in the succeeding table were taken indicates a

No. of No. of Miles of High-
Companies Buses way Covered

B. T. Census Total 4,323

Illinois 156

76,151 420,552

3,663 25,696

Source: "1947 Bus Transportation," 25th Annual Statistical Survey,

Bus Transportation.
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total of 94 and 62 intercity and local companies, respec-

tively, operating within Illinois, the totals as considered

in this study are 82 intercity and 72 local and suburban

companies. This is necessary in order to give due weight to

companies operating only within the Area.

Basically, the motor carrier system of Illinois is pri-

marily short-haul and local or interurban. This is illus-

trated by the fact that approximately 47 per cent of all

Illinois carriers are either suburban, local, or operate very

short intercity routes outside the Area, 37 per cent are

short-haul intercity carriers, and only 16 per cent of the

total may be considered as true long-haul carriers.

Motor Freight Carriers. The highway traffic-flow

frequency of commercial vehicles, including motor freight

carriers, may be noted on the highway traffic flow chart

on Plate 23. This chart depicts the volume of both com-

mercial and private auto traffic over a 24-hour period on

Illinois highways. Although it is compiled from 1941

traffic records, the chart is considered to be a close approxi-

mation of the current highway traffic flow. A series of

sample checks in 1946 revealed that the flow over a 24-hour

period was within 3 to 5 per cent of the 1941 results, while

checks conducted in 1947 indicated a gradual increase in

the traffic flow.

Of the 254,059 trucks and buses registered in Illinois in

1946, it is estimated that approximately 250,000 of this

total may be classified as motor trucks. Therefore, even

though a passenger bus would probably be in operation

more hours each day than would a motor freight vehicle,

it is evident that the preponderance of commercial high-

way traffic flow would result from the movement of motor

freight vehicles.

According to the traffic flow chart, the most heavily-

travelled commercial routes are routes 66 and 48 between

Chicago and East St. Louis. Also, routes 34 and 30 in the

northern part of the State and routes 40 and 50 in the

south have relatively heavy commercial traffic.

The numbers of trucks and buses registered in Illinois

from 1920 through 1946 are listed in tabular form as

follows in Table 13.

Private Automobile Traffic. The flow of private auto

highway traffic is shown in conjunction with commercial

traffic on Plate 23. As denoted, there is a heavy density of

traffic over the highways of Illinois. The north and south

Year
No. of Trucks

and Buses

Source: Division of Highways, Department of

Public Works and Buildings, State of Illinois.

1920 64,997

1921 79,907

1922 99,724

1923 122,087

1924 141,706

1925 121,234

1926 175,489

1927 184,564

1928 190,356

1929 204,175

1930 209,114

1931 201,509

1932 181,715

1933 186,186

1934 178,496

1935 190,843

1936 208,926

1937 220,639

1938 222,582

1939 232,888

1940 228,889

1941 234,703

1942 233,386

1943 221,634

1944 216,930

1945 224,929

1946 254,059
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TABLE 14

COMPARATIVE STATEMENT OF REGISTRATION FOR ILLINOIS r

12 MONTHS TO DECEMBER 31, 1946

(Including1 1946 Auto Licenses issued in December, 1945)

Registrations

1946 1945 Increase

Passenger Cars. . . . 1,614,490 1,508,222 106,268

Trucks 254,059 224,929 29,130

Trailers 45,998 31,776 14,222

Motorcycles 16,016 8,834 7,182

Dealers 6,332 4,595 1,737

Chauffeur 193,854 142,714 51,140

Total 2,130,749 1,921,070 209,679

Drivers Licenses Issued

Dec. 31, 1946 Dec. 31, 1943
(Expiring 1948) (Expiring 1945) Increase

Licenses 2,985,033 2,848,190 136,843

Duplicates 45,509 37,940 7,569

Total 3,030,542 2,886,130 144,412

Source: Secretary of Statfs, State of Illinois.

routes receiving the heaviest traffic flow from private and
commercial vehicles are routes 51, 45, 37, 1 and 66; the

most heavily -travelled east and west routes are 20, 64, 30,

34, 24, 36, 40 and 50; and the routes handling the most
traffic in a southwest and northeast direction (primarily

between Chicago and East St. Louis) are routes 66, 48,

and 2.

In relation to the 1941 highway traffic flow chart, the

only current statistical count which is available at this

time, passenger vehicles performed about 83 per cent of

1941 travel. It is reasonable to assume that the ratio has
not changed much at this date, as the relative ratio of

motor trucks and buses to private autos has not changed
greatly since 1941. In regards to future increases in traffic-

flow volume, the Illinois Post-War Planning Commission
estimates that traffic over the highways will increase by
approximately 50 per cent by 1951 or 1952.

Highway planning studies disclose that about 50 per

cent of all travel by passenger vehicles in Illinois is for

business or necessity purposes, with the percentage being

higher for rural vehicles than for those owned by urban
residents.

The vehicle registrations shown in the preceding table

apply to private auto traffic and commercial bus and truck

operations. In relation to population, one person out of

five owned an auto in Illinois in 1946, and one person out

of each three was issued a driver's license during the year.

Water Transportation. The systems of waterways in

or adjacent to Illinois are shown on Plate 24. The freight

tonnages carried on waterways within or adjacent to

Illinois are listed in tabular form in Table 15, which
follows.

As may be noted from the map of the waterways system,

Illinois is very favorably located, with ready access to the
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TABLE 15

WATERBORNE FREIGHT TONNAGES

OF

WATERWAYS IN OR ADJACENT TO ILLINOIS

Illinois-

Mississippi

Canal
Illinois

Waterways Ohio River Mississippi River Missouri River

Year
Total

Tonnage
Total

Tonnage
Total

Tonnage
Total Total

Tonnage Tonnage
Total Total

Tonnage Tonnage

Pittsburgh

to Cairo

St. Louis to Cairo to

Minneapolis St. Louis

Mouth to Kansas City to

Kansas City Sioux City

1936 17,164 2,171,374 24,383,689 2,320,741

1937 18,086 3,690,521 23,356,676 2,263,169

1938 13,435 4,446,513 20,587,492 2,598,988

1939 6,693 5,500,740 25,955,305 2,411,151

1940 14,542 5,729,356 29,549,275 3,495,028

1941 12,146 6,735,657 36,556,854 4,501,144

1942 4,153 6,790,041 38,280,812 4,248,101

1943 11,712 6,445,373 36,610,262 3,442,228

1944 13,556 7,803,577 37,861,254 4,844,933

1945 14,146 6,590,939 33,867,919 4,587,406

Source: Commercial Statistics, Waterborne Commerce of the United States for the

Office of Chief of Engineers, Washington, D. C.

1,944,536

2,251,497

3,056,945

2,536,513

3,094,612

3,488,269

3,147,476

3,156,530

4,775,489

4,449,200

Calendar Year

375,554

416,474

497,901

727,861

753,845

744,011

727,011

378,182

321,530

475,442

1945: War

696,850

566,706

608,329

928,745

522,523

601,098

363,784

142,247

70,707

385,882

Department,

Mississippi River system, the Ohio River, the Missouri

River, and the Great Lakes. The intrastate system is also

comprehensive, and there are approximately 430 miles in

the system besides the additional mileage afforded on the

boundary of the State by the Mississippi and Ohio Rivers.

However, as pointed out by the Illinois Post-War Planning

Commission in the 1944 report by its Committee on

Transportation, improvements must be made in the system

if further traffic is to be attracted.

Transportation by water attracts mainly the high-bulk,
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WISCONSIN

IOWA

LEGEND
WATERWAYS

LOCK AND DAM

TERMINAL FACILITIES

COAL

PETROLEUM

GRAIN

GENERAL MERCHANDISE
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WISCONSIN

IOWA

MISSOURI

INDIANA

LEGEND
OIL PIPE LINE

REFINED PRODUCTS PIPE
(GASOLINE AND KEROSENE

NATURAL GAS PIPE LINE

KENTUCKY

PLATE 25
PIPE LINES IN ILLINOIS

Source: Illinois State Geological Survey
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low-value commodities, in instances when time in transit

is not an important factor when weighed against economy.

The waterways of Illinois handle such freight as grain,

coal, petroleum and petroleum products, iron, steel, and

many other similar products.

Pipe Lines. Oil, gasoline, kerosene, and natural gas are

transported in Illinois by the network of pipe lines shown

on Plate 25. The greatest concentration, as illustrated, is

in the southern part of the State in the oil and gas produc-

ing areas. Nine companies are certificated as carriers by

pipe lines by the Illinois Commerce Commission. Statistics

on the transportation of crude and refined oil products,

which were made available by the Illinois Commerce

Commission, are as follows.
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On a comparative basis with the United States as a

whole, it is apparent that the pipe lines of Illinois are

important nationally in the transportation of petroleum.

Pipe lines from the Illinois oil and gas fields serve large

areas of the Middle West, and interstate pipe lines from

the oil producing areas of the Southwest also contribute

to the interstate aspect of the movement of petroleum.

Past shortages of other means of transporting petroleum

and petroleum products became evident during the war

years and have added importance to the pipe line as a

transportation medium, and the same problems are still

acute at the present time.

The Interrelationship of Ground and Air Transportation

The importance of all forms of transportation to the

development of commerce and industry has been noted

previously in this study. The relative importance of each

medium of transportation may also be expressed in terms

of the relationship of one form of transportation to

another. Although competition between individual car-

riers and between types of carriers has been characteristic

of the development of all transportation systems, the

inevitable coordination, joint use, and integration of

systems have aided in the development of all forms of

transportation. Thus, comprehensive systems of trans-

portation result from carrier competition and the demands

of commerce and industry. In the chain of events, trans-

portation, commerce, and industry each have helped the

other to advance, for without the total combination, no

extensive advancement would take place within any one

of the fields.

The development of rail, highway, and water carriers

has been closely interrelated, as the history of transporta-

tion reveals. Even though one form of transportation mav
penetrate into the field of another, the resultant public

service rendered and the further advancement of com-

merce and industry stimulated by a multiple transporta-

tion system advances all transportation. The movement

of commodities is expedited and developed to a greater

degree than would be possible with only one form of

transportation. The development of transportation, logi-

cally, has tended toward a specialization within each of

the respective mediums: motor carriers specialize mainly

in short-haul passengers and freight; railroads carry both

short- and long-haul traffic, with more elasticity of service

on the longer hauls; waterway carriers move freight over

both long- and short-haul routes, with an emphasis on

high-bulk, low-value commodities; and pipe lines specialize

in the movement of petroleum products, which are

adapted to such movement. The pattern is thus set:

although competition is a keynote, each type of carrier in

effect does help to develop the other by stimulating the

movement of passengers and commodities by offering a

complete transportation service which will fit every need.

Air transportation, being the newest type of carrier, is

closely interrelated with other forms of transportation; it

affords a specialized service in transporting passengers and

commodities when the elements of time and distance are

of primary importance. Just as streamliners are the

premium mode of railway transportation, air travel is a

premium type of movement in the whole transportation

industry.

Within Illinois, then, the very existence of an extensive

ground transportation system will tend to encourage a

wider use of air transportation facilities through the estab-

lishment of travel habits, whether the encouragement is

provided to commercial or private air transportation.

However, the current situation in Illinois is not thoroughly

conducive to the fullest usage of air transportation because

of the lack of a well-rounded and complete system of air

service: residents of the northern portion of the State must

travel into Chicago or the Quad Cities if air service is

desired; those in the mid-State areas can be served by com-

mercial service only at Peoria, Springfield, Quincy (as of

January, 1918), or Chicago; while the southern sections

of the State would be required to use commercial air
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service at St. Louis. The resultant effect is that the

advantages offered by air service to those desiring and

needing speed in movement are not readily available to a

great portion of Illinois at the present time. Although

highway and railway facilities do afford access to the

cities having airline facilities which serve Illinois, an

excessive amount of time is consumed in ground travel in

reaching the existing commercial airports.

Once a more comprehensive system of trunk and feeder

airline service is established within the State, the corre-

lation of ground and air transportation will afford all

areas of Illinois a sufficient transportation system for

long- and short-haul traffic and where speed is essential.

The interrelationship of ground and air transportation

is further illustrated by the fact that accessibility of the

airports which, in the future, can offer further air service

to the State will be enhanced by the ground systems. This

will give "place utility" to airports and afford air service

to a larger number of people within the State. Obviously,

the smaller cities will not be served directly by airlines,

but the extensive ground system is such that feeder and

trunk airlines operating from airports within and adjacent

to the State will be convenient to the users of air trans-

portation in areas which are not served by any type of

airline.

The provision of air service to additional points within

Illinois, then, will add to the general transportation system

and compensate for the existing voids, rather than sup-

plant any other existing forms of conveyance. Transporta-

tion should be considered as an entire system which pro-

vides a public service, and not as a group of individual

mediums bearing no relation to one another except on a

competitive basis.

Ground transportation can perform an intermediate

haul of both passengers and freight, if air service is

desired, to the existing commercial airline terminals

within Illinois. Consequently, as airline schedules are

reduced in terms of time in transit by the continued advent

of new airline equipment which is faster and more econom-

ical to operate, the State areas far removed from some

form of air service suffer an increasing loss in time which

is engendered by the difference in air and ground travel

time.

For example, with the newest equipment now being

operated by major airlines, it is possible to travel from

Chicago to Washington, D. C, in the same time which is

required to go from Springfield to Chicago by train even

with the vast difference in the relative distances. The fol-

lowing table illustrates the contrast in ground and air

travel time to and from Illinois and specified points.

The future interrelationship will evolve to the point

that ground and air transportation will supplement, rather

than supplant, one another on an increasingly diversified

scale to the ultimate benefit of the users of transportation.

More elasticity of service will result, giving the elements

of variety, convenience, speed, and safety to an increas-

ingly wider section of the population. It does not neces-

sarily follow^ that ground transportation will serve only as

a feeder system within the various regions of the State in

order to provide adequate service for those passengers

desiring to travel by air and for certain commodities

which will move by air freight. A unified system, however,

will be able to offer the user of transportation the medium

which best suits his immediate needs. Thus, a well-rounded

transportation system will provide a balanced service to

the entire State, as increased trunk and feeder airline

service is the next step in the completion of an integrated

system of transportation for Illinois, in addition to the

continued and comprehensive development of small

planes, their affiliated operations, and the planning of

adequate aviation facilities.
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TABLE 17

SAMPLE AIR-RAIL TRAVEL TIMES

IN HOURS

Air

St. Louis to:

Peoria 1.0

Dallas 4.3

Los Angeles 8.3

Cincinnati 2.0

Washington 3.5

New York 3.5

Rail

Chicago to:

Moline 1.0 2.8

Peoria 9 2.6

Springfield 1.8 3.0

St. Louis 1.5 5.2

South Bend 6 1.8

Milwaukee 6 1.3

St. Paul 1.8 6.3

Kansas City 1.8 7.1

Omaha....' 2.8 7.7

Denver 4.4 16.0

Los Angeles 7.1 39.8

San Francisco 8.1 39.8

Dallas 3.3 22.5

New Orleans 5.5 16.0

New York 2.8 16.0

4

16.5

41.0

7.0

20.5

20.5

Source: The Official Guide of The Railways, June,

1947; American Aviation Air Traffic Guide
December, 1947.

line,

lide,
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Summary
The ground transportation system of Illinois has

reached an approximate saturation point in actual physi-

cal development in most respects beyond which any

further improvement in the general system will be achieved

through improvements in design, construction, and oper-

ation of facilities rather than through continued physical

expansion.

Although the actual number of railroad operating com-

panies may vary from time to time, the pattern of the

actual physical plant in terms of routes and areas served

has not changed basically for more than 50 years. As noted

previously, the study of interurban service has been

included as a part of railway transportation and follows

basically the pattern of steam railroad. Future develop-

ment, then, will consist mainly of improvements in

design and operation of equipment.

The highway system of Illinois, serving private auto

traffic and the passenger and freight motor carrier, has

also reached an approximate saturation point as far as

physical expansion on a mileage basis is concerned, reach-

ing practically every point within the State. Here, too, any

further development will be primarily in design, recon-

struction, and change in classification of the highways,

with the improvement of farm-to-market roads and super-

highway designation and design being of paramount

importance. As for the mediums of transportation which

utilize the highway facilities, all major motor carriers

routes of importance within the State have been certifi-

cated. The density of traffic flow over the system, as indi-

cated previously, is expected to increase considerably in

the future and a correlation must be effected with the

general design and maintenance of the highway system.

The waterways system of Illinois, attracting mainly the

high-bulk, low-value commodities with little emphasis

placed on time in transit, has remained in its current pat-

tern for the past two decades. Although the low trans-

portation rates afforded by water carriers will continue to

attract certain commodities, it appears that future devel-

opment will follow the pattern of improvement of equip-

ment (such as self-propelled barges) and, perhaps, the

deepening of existing channels, rather than the further

extension of waterways.

The Illinois pipe line system has been developed rather

extensively in the southern part of the State, providing

facilities for the oil and gas-producing regions. Even

though petroleum production within Illinois has declined

in recent years, there is the possibility that more lines will

be constructed in the future. As in the case of water trans-

portation, the importance and future trends of pipe line

transportation are a matter of facilities and rates for only

certain freight commodities.

From the standpoint of intercity and interstate passen-

ger and freight movements, the railroads are the most

important of the transportation mediums in Illinois, hav-

ing carried more than 129,000,000 intercity passengers

(total figures) and over 217,000,000 tons of freight within

the State in 1946. Passenger motor carriers have been

very important in carrying short-haul passengers (although

about 25 companies do operate relatively extensive long-

haul routes), carrying more than 17,000,000 intercity

passengers in 1946 in Illinois.
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POPULATION AND ECONOMIC FACTORS

Introduction

The establishment of a plan for aviation facilities for

the State of Illinois must, in the main, be based upon the

provision of adequate service facilities for the number of

people and volume of mail and cargo traffic that may be
anticipated for the several forms of air transportation.

Recognizing that the cost of providing airport facilities is

borne by the people of a community either in the form of

taxes or in charges for transportation service, it is neces-

sary that care should be exercised that neither air trans-

portation nor the community be penalized by unwarranted
optimism as to future population growth, its travel

requirements, or air cargo potentials.

Similarly, airport requirements to serve personally-

owned aircraft should be most carefully weighed in order

that excessive burdens of debt service requirements, main-
tenance, and operation not be imposed upon the public

and aviation industry alike, to the impairment of their

mutual interest.

Capital requirements, considering average conditions,

for the construction of airports, as estimated by the Civil

Aeronautics Administration (exclusive of buildings), rise

sharply as each new classification is reached. Approxi-
mately $1,200,000 more is required on an average basis to

construct a Class IV airport than is necessary for a Class

III facility which furnishes the minimum requirements for

commercial operations. Similarly, the capital cost (again

exclusive of buildings) for airports to service personally

-

owned aircraft rises from an average of $75,000 for a

Class I to $276,600 for a Class II facility. Building and
hangar requirements between the various classes of air-

ports maintain similar ratios as those expressed above and
must be considered with them, not only as to initial cost

but also as to operation and maintenance cost as compared
to their ability to produce revenue according to the degree

of utilization.

Economic Summary of Illinois

The State of Illinois, with which this study and plan is

concerned (excepting those areas specifically excluded), is

comprised of an area of 55,974 square miles of level land,

of which 48,488 square miles are devoted to farming. While
ranking only twenty-third in the United States in area,

the State is fourth in population, fourth in dollar volume
of retail sales, fourth in its effective buying income, and
third in the value of manufactured goods.

With the seventh highest per capita income ($1,370)

of the United States in 1945, the State ranks thirty-eighth

in per cent of increase from 1940 to 1945, indicating a con-
siderable per capita income advantage over the majority
of the States for a period of years, a condition directly

reflected in its position as to retail sales.

The January 1, 1947 estimation of population for the

States is 8,025,700 persons (Sales Management, May, 1947),

representing 2,303,300 families: an increase of 128,459
persons or 110,276 families in six years. Within the Area,

the population as of this estimation is 2,731,400, or 34 per

cent of the State total. It must be remembered that the

period between the 1940 census and the 1946 estimations

represents a time in which severe dislocation of population
resulted from demands of a society at war and that the

disposition of population between urban and rural areas,

as well as the character of employment, is probably not
that which will hold true in a normal community. For
instance, Cook County shows an increase of 162,700 per-

sons between 1940 and 1946, an increase of 30,000 more
persons than is estimated for the State. Similar excessive

increases are seen for other urban and industrial areas

which amount to a total in excess of the established trend
of population movement away from farms.

Of the 213,439 farms in the State, 124,396 are owned by
the operators. These farms average 145.4 acres per farm
in size and $11,887 in value, producing an average income
of $4,111 or a gross farm income of $1,308,011,000 as com-
pared to a gross State income of $11,062,928,000 (or a net

buying income of $9,469,226,000, which equals 6.717 per

cent of the total U. S. buying income).

Economic Factors Affecting The Airport Plan

It is impractical to attempt to assign a separate eco-

nomic value to that Area under study excluding the

Chicago, Quad Cities, and East St. Louis areas, since inter-

dependence between those areas and the maintenance of a

balance contribute largely to the condition of all. For that

reason, the State has been viewed as a whole and the

average income and effective buying income for the

State have been selected as basic indicators of condition,

since it is upon this income that air transportation sales

may be predicated.

Just as the population of Illinois has maintained a

reasonably constant position with regard to the national

population, so has the economic position remained in

similar relationship to the national condition. It is believed

that this relationship will prevail throughout the time
contemplated in this study because of the excellent bal-

ance that exists between the production of raw materials
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and farm products and the industries that process or

service them, as evidenced by the following positions in

the national economic scene.

Illinois ranks:

First in railroad and heavy-duty highway mileage per

unit area.

Second in agricultural production.

Second in value of wholesale trade.

Third in value of manufactured goods.

Third in banking assets.

Third in population and labor force.

Fourth in value of retail trade.

Fourth in electrical generating capacity.

Sixth in mining.

The Survey Area
Separate studies of the excluded areas and their require-

ments have been made, and it is the purpose of this study

to treat with these areas only insofar as they may affect

the requirements for and the disposition of airport facilities

in the rest of the State.

As stated previously, the Area has been divided into

nine geographic regions as nearly equal in size as may be

obtained with respect to county dividing lines and State

boundaries. This division into regions was made purely

out of consideration of the manifold difficulties presented

in assembling the several considerations necessary to this

study in simple enough detail to be comprehensible at

such time as conclusions must be drawn. The regions with

their component counties, percentages of State population

(January 1, 1947 estimate), and the January 1, 1947

estimation of the percentages of the retail sales and
effective buying income of the State follow in Table 18.

Population

The population and its probable trends in the Area

must be given careful attention in planning for airports to

serve the anticipated needs. Both qualitative and quanti-

tative aspects of the population are weighed in the deter-

mination of the requirements for commercial air

transportation and those that may be anticipated for

small-plane ownership. This section discusses in some
detail the population characteristics of the Area and
projects according to established trends and foreseeable

factors the quantity and complexion of the population

that may be reasonably expected as of the year 1970.

A long-term trend of reduced birth rate in the United
States gives some indication that the population tends

towards a stable national figure of approximately 150 to

155 million people by the year 1975, approximately the

end-point of the time viewed in this study. With the birth

rate at approximately 18 per 1,000 persons per year and
the rate of death at 11 persons per 1,000, the population

is experiencing a gradual aging which will eventuate in an

increase in the death rate, while there is every prospect

that the birth rate will continue to decline after the social

and economic effects of the war have dissipated.

The tendency of the population of the United States

for many years has been urbanward, a tendency acceler-

ated during the war, which may, however, be expected to

resume the established pattern because of the economic

inability of urban areas to assimilate and provide for

greater numbers of people. The population graph of the

State of Illinois follows closely that of the United States

from 1900 to 1930, when the State population evidenced

a tendency toward "leveling off," corresponding to a con-

siderable drop in the rural population.

Evidence pointing to a further decline of rural popu-

lation is found in a study of "Population Trends for Six-

teen Southern Illinois Counties," by Richard Dewey,
Professor of Sociology, University of Illinois, in which an

estimation of a decline of 14.9 per cent of the population

of the area is noted between April, 1940 and November,
1943. Much of this decline is attributed to the economic

conditions occasioned by the presence of heavy coal-

producing counties in the area, and a typical rural-

nonfarm growth is seen if this factor is removed.

Rural population of the State as of the 1940 census

accounted for 26.4 per cent of the total, having been in

decline generally since 1880. A slight gain in the 1940

census is attributed to the depression early in the decade,

and it is expected that the trend will resume at a decreased

rate with "leveling off" coming at about 1965 with a com-
paratively stable rural population amounting to between

20 and 22 per cent of the total, with the remainder being

in the urban centers.

Estimations of population growth by the United States

Department of Commerce indicate an anticipated national

increase of 20,763,725 persons by the year 1975. Studies

of trends conducted by other agencies of sufficient history

to allow comparison of projections with determined figures

and conditions indicate a margin of error in the past

which is great enough to cause the abandonment of them
in favor of the Department of Commerce estimations and

their apparently greater accuracy.

In applying and translating national projections into

terms of the State of Illinois, the estimated 5.748 per cent
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TABLE 18

ECONOMIC EVALUATION BY REGIONS AND COUNTIES
ILLINOIS, JANUARY 1, 1947

%of
%of Effective

%of Retail Buying
Population Sales Income

3.92 3.75 3.55

.22 .18 .18

.25 .17 .15

.43 .3 1 .35

.36 .28 .28

.53 .53 .48

.52 .48 .44

1.61 1.77 1.67

58.65 65.39 66.84
.21 .17 .18

52.65 59.68 61.32
.44 .46 .42

1.46 1.10 1.19

1.76 J.84 1.72

1.64 1.63 1.52

.49 .51 .49

6.88 6.73 6.25

.43 .31 .35

.10 .04 .04

.49 .47 .41

.66 .65 .63

.14 .11 .11

.21 .12 .14

1.97 2.30 2.21

.06 .03 .03

].55 1.73 1.41

.10 .07 .07

.74 .47 .45

.25 .25 .22

.18 .18 .18

5.85

.17

.23

.36

.85

.13

1.28

.45

.85

1.53

.79

.08

.18

.53

.30

.34

.34

.17

.11

.42

.27

1.51

.12

.08

4.95

.17

.17

.27

.70

.07

1.18

.35

.91

1.13

4.39

.65

.05

.16

.37

.17

.27

.28

.1 I

.(18

.41

.17

1.52

.07

.05

4.78

.15

.16

.27

.59

.07

1.18

.32

.91

1.13

4.17

.65

.05

.17

.36

.19

.26

.26

.13

.08

.35

.17

1.38

.07

.05

ote: (A) Included in Chicago Metropolitan Inn (B

% of Retail

Population Sales

REGION VI. 5.53 4.98

Champaign .91 1 .00

Christian .45 .36

Clark .20 .13

Coles .48 .46

Cumberland .12 .05

DeWitt .20 .18

Douglas .19 .16

Edgar .29 .24

Macon 1.09 1.17

Moultrie .15 .08

Piatt .16 .10

Shelby .28 .15

Vermilion 1.01 .90

REGION VII. 6.65 4.64

Bond .17 .11

Calhoun .08 .04

Clinton .25 .13

Greene .23 .13

Jersey .16 .09

Macoupin .52 .33

Madison (C) 2.19 1.59

Monroe (C) .15 .11

Montgomery .37 .31

St. Clair (C) 2.36 1.70

Washington .17 .10

REGION VIII. 2.99 2.51

Clay .20 .14

Crawford .24 .17

Edwards .10 .05

Effingham .23 .23

Fayette .30 .26

Jasper .14 .06

Jefferson .42 .33

Lawrence .121 .17

Marion .52 .65

Richland .20 .17

Wabash .17 .14

Wayne .23 .14

REGION IX. 4.25 2.66

Alexander .26 .20

Franklin .58 .38

Gallatin .12 .05

Hamilton .16 .05

Hardin ... .10 .03

Jackson .45 .35

Johnson. . . .10 .04

Massac .16 .10

Perry .26 .18

Pop.- .07 .03

Pulaski .16 .07

Randolph .38 .21

Saline .39 .31

Union .24 .14

White. .25 .15

Included in Quad Cities Area (C) Included in East St. Louis Area

%of
Effective

Buying
Income

4.63

.85

.33

.13

.43

.05

.18

.15

.21

.96

.08

.10

.15

1.01

4.88

.11

.04

.14

.14

.09

.30

1.59

.12

.32

1 .9

1

.09

2.35

.13

.18

.05

.21

.25

.06

.31

.19

.57

.16

.12

.12

2.55

.19

.38

.05

.05

.03

.32

.05

.08

.18

.03

.06

.21

.29

.13

.13
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llasn

of the 1946 national population is viewed as being approxi-

mately the position that will be occupied by the State in

its relationship to future population. With the established

trend toward a greater accumulation of population in

metropolitan centers and the larger urban centers, it is

believed that a slightly higher percentage of the national

total will accrue to the State by reason of its several

metropolitan areas and highly industrialized character.

Inspection of these factors indicates that it is reasonable

to expect that 5.9 per cent of the national total will be

the Illinois ratio to the expected figures as of 1970, and
it is this percentage that will be applied as a basis for

estimating population for the State as a whole and its

component counties and urban centers where present or

foreseeable factors do not occasion special consideration.

The following table shows the estimates made by the

U. S. Department of Commerce.

he indicated trend of the Illinois population establishes

a ratio of about 5.9 per cent of the national total through-

out the period contemplated by this study, resulting in

the following estimates of population for the State.

TABLE 20

ESTIMATED ILLINOIS POPULATION 1946-1975

1946 8,025,700

1950 8,293,000

1960 8,672,000

1965 8,811,000

1955 8,501,000 1970 8,919,000

TABLE 19

U. S. DEPARTMENT OF COMMERCE POPULATION

ESTIMATES FOR THE UNITED STATES

1940 131,669,275

1945 136,448,000

1950 140,561,000

1955 144,093,000

1960 146,987,000

1965 149,341,000

1970 151,170,000

1975 152,433,000

1980 153,022,000

Source: U. S. Department of Commerce.

1975 8,993,000

It is believed that established trends of population

accrual to the larger metropolitan areas will be main-
tained, resulting in 650,000 persons of the anticipated

increases being found in and around the Chicago, Quad
Cities, and East St. Louis areas as of the year 1975, leaving

the remaining 317,300 persons for distribution in other

centers of population concentration throughout the State.

Although a current population report released by the

Bureau of the Census, Department of Commerce, reveals

a total population estimate (excluding Armed Forces over-

seas) as of July 1, 1947 of 143,382,000 for the United States

and 8,221,000 for Illinois, it is believed that the projec-

tions included herein are adequate for the purposes of this

study. As pointed out by the Bureau of the Census, the

1947 estimates are based in some respects on assumptions

which cannot be checked with accuracy at the present.

The differences between the estimates for Illinois which are

used in this study and the current ones of the Bureau of

the Census are minute when applied to the particular

Area with which this study is concerned.

The past, present, and estimated future population

trends for the United States and Illinois are further illus-

trated in graphic form on Plates 26 and 27.
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PLATE 27
ILLINOIS URBAN AND RURAL POPULATION,

1810-1940, PROJECTED TO 1970

References: 1810 to 1940 By Bureau Of The Census, U. S.

Department Of Commerce; 1946 By Sales Management
Magazine; Projection By Smith, Hinchman & Grylls, Ine.
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Summary

The economic condition of the State and the com-

ponents of the Area under study will necessarily weigh

heavily in the estimation of those facilities and services to

be required for commercial and personal plane use. The

ability of the population to buy either commercial or

private plane transportation is, in the final analysis, the

only practical basis for an estimation of the market under

any condition or stage of development of aircraft.

According to the best evidence, the population of the

State can be expected to reach a reasonably stable figure

at about the end-point of the time contemplated in this

study. It may be further expected that rural population

will reach a stable level some time before the urban areas

and that the migration of farm and rural population will

continue at a rate dictated by the economic ability of the

more dense population areas to assimilate and provide for

migrants. Based upon the expected national trend Illinois

will, if the present ratio between its population and the

national total is maintained, reach a population of 9

million at about the year 1970, at which time the curve is

expected to be almost flattened out.

The future and potentials of aviation should not be

minimized, but it is vitally important to stress the need

to regard airport development in its true light: that of land

and service buildings which should be adequate to provide

the required service within the ability to foresee those

requirements for a period of 20 years, and also that return

from revenues should produce sufficient income to operate

and maintain those services properly as well as to retire

the initial capital and interest obligations. To that end,

there may be error on the conservative side in this study

in projecting the volume of aviation activity and the

degree of private-plane ownership to be achieved within

the period covered, but such error is purposeful in recog-

nition of the fact that periodic review of trends may be

had and provision made for expansion to meet those trends

more advantageously than can overbuilding and its excess

cost be reconciled to a minimum requirement.

67 STATE OF ILLINOIS—STUDY OF AVIATION FACILITIES



PART THREE



C^xlstlna ~^Ti9 ICLiiviauon

HAPTEI

DEVELOPMENT OF AVIATION

erH
EXISTING AVIATION ACTIVITIES

EXISTING AIRPORTS
IAPTER X

EXISTING AIR NAVIGATION FACILITIES

apter|
EXISTING AIR SAFETY PROVISIONS



DEVELOPMENT O F AVIATION

Introduction

Rather than treat the development of aviation only in

terms of the Area covered by this study, the State as a

whole has been reviewed because of the character of the

growth of aviation.

Although aircraft have been flown since shortly after

the turn of the century, the growth of aviation has been

most extensive since the first Federal legislation regulating

air transportation was enacted in 1926 under the Air

Commerce Act. Subsequently, the Civil Aeronautics Act

of 1938 gave added impetus to both private and commer-

cial air transportation and permitted the expansion to the

major status of today.

As was noted earlier in this study, the recent develop-

ment of aircraft design and operation has exceeded in most

instances the improvement of aviation facilities needed to

accommodate flight operations. Tins may be interpreted

more literally from the standpoint of the ability or ade-

quac\ of the present airport system to fulfill the present

and potential requirements of commercial and private

air transportation. The need is therefore emphasized not

only for economic and safety regulation, but also for the

planning of adequate programs of aviation facilities by

the various levels of government.

Since the advent of Federal legislation to encourage and

regulate aviation, similar legislation has been enacted on

an increasing scale by the States. Such action, in conjunc-

tion with Federal legislation, is necessary to develop fully

the potentials in air transportation within the various

States as well as nationally. The Illinois Department of

Aeronautics, which was established in 1945 to administer

the Illinois Aeronautics Act, has already instituted effec-

tive plans to consolidate the current status of aviation in

the State and is in the position to forward a continued

development of aeronautical interest and aviation facil-

ities.

Status of Aviation*

Aviation was not seriously regarded in relation to the

national transportation system until after World War I. As

early as 1911, however, the U. S. Post Office became inter-

ested in aircraft as a carrier of the mails. Lack of appropri-

ations delaved the initiation of regular air mail until 1916,

when Congress appropriated $100,000 for experimental

service. Regular service was then established in 1918

between New York and Washington. In the following two

years air mail service was established from New York to

Chicago, and then extended from Chicago to San Fran-

cisco, St. Louis, and Minneapolis. The first night routes,

established in 1924 by the Post Office, were one of the

greatest forward steps in aviation.

The enactment of the Air Commerce Act in 1926

actually marked the beginning of commercial air trans-

port operation. The Department of Commerce, under this

Act, was given control of the existing airways, which

previously had been under the control of the Post Office.

It also undertook the responsibility of fostering aviation

by the development of safeguards for air commerce and

encouraging the establishment of airports, civil airways,

and other navigational facilities.

There was an increasing interest in aviation from 1927

to 1929, perhaps bevond its economic function at that

lime. Its growth during this period was sporadic; numer-

ous small airlines were established overnight, operated a

few months, and withdrew from operations. The Watres

Act of 1930 came as a boon to many of the air transport

companies, for rates of compensation for air mail service

were adjusted, additional schedules were authorized, and

passenger service was combined with mail service. This

*./<ihn II. Frederick, Commercial Air Transportation.
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Act made possible the beginning of the airlines system as

it is known today. There were several transcontinental

lines which were organized from numerous short-haul

passenger and mail carriers.

In 1934, cancellation of all air mail contracts and the

operation of air mail service by the Army threw the air

transport industry into confusion. However, air mail was

shortly returned to private industry by the Air Mail Act

of 1934. In the next four years, many changes were affected

in organization and services rendered. Aviation separated

at about this time into two definite parts; the transport

and the manufacturing phases became two separate indus-

tries. Aviation became less dependent upon air mail con-

tract payments through cultivation of their passenger

business.

The Civil Aeronautics Act of 1938, and later changes,

resulted in a new plan which provided for the comprehen-

sive, systematic, and unified regulation of civil aviation

for the purpose of promoting the development of an air

transportation system properly adapted to the present and

future needs of foreign and domestic commerce of the

United States, of the postal service, and of the national

defense, and of fostering sound economic conditions

therein. The divided Federal jurisdiction which had existed

prior to its passage was terminated and the jurisdiction

and powers of the administrating bodies of the Act were

expanded beyond those exercised previously by other

Federal regulating bodies which had dealt with air trans-

portation.

The development of aviation in Illinois has rather closely

followed the national trend. In the factors which are most

easily measured, airports, aircraft, and airmen, the ratio

of the State to the Nation has been, in terms of average

percentages: 6.1 per cent of all registered aircraft, 5.8 per

cent of the total number of pilots, and 3.0 per cent of the

total number of airports in operation. Nine of the major

United States commercial airlines and one Canadian air-

line offer service to the State, mainly in the Chicago area.

Illinois has been consistently a leading State in the devel-

opment and usage of aviation.

Illinois ranks among the five leading States in numbers

of certificated aircraft and pilots. It has also been rated

consistently in the upper ten States in regards to the num-

ber of airports. However, it must be considered that the

Illinois Department of Aeronautics inspects, classifies, and

approves airports within the State, which is not the case

with all States. As a result, the number of approved air-

ports is smaller than if unqualified approval were given

to every airport in Illinois. Also, many States have had

their total number of airports increased during the past

seven years by the acquisition of airports formerly under

military and naval supervision; the total number of air-

ports in Illinois has not been affected materially by such

a situation. Therefore, most of the airport system can be

considered as having been developed through civil avia-

tion interest within the State.

Although Illinois is considerably below the national

average in the number of municipally-owned and operated

airports, it should not be interpreted that its aviation

development is lacking in public interest. The aggressive-

ness of the private owners and fixed-base operators who

operate their own fields has accounted to a great extent

for this position. Also, the influence of War Surplus air-

ports is noted again, in that many municipalities in other

States have acquired airports constructed and formerly

operated by the Government.

State and Federal Aid

In 1945 the Illinois Department of Aeronautics was

created as a separate department of the State Government

to administer the Illinois Aeronautics Act enacted at the
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same time, to regulate and supervise aeronautics in the

State, and to administer and enforce all laws of the State

pertaining to aeronautics.

The Aeronautics Act, besides charging the Department

with the promotion of aeronautics in the State, provides

that the Department may offer, in an advisory capacity,

the engineering or other technical facilities of the Depart-

ment, without charge, to any municipality or other

political subdivision desiring them in connection with the

construction, maintenance, or operation of an airport.

As a further stimulus to the development of air navi-

gation facilities, the Department is authorized to render

direct financial assistance in the planning, construction,

and improvement of air navigation facilities, including air-

ports, which are owned, controlled, or operated by munici-

palities or other political subdivisions of the State.

To implement this provision of the Act there was appro-

priated to the Department during the fiscal period 1945-

1947 the sum of $2,500,000 which was used for assisting in

the development of various publicly-owned airports

throughout the State. A further application of $3,952,500

has been made for the fiscal period 19 17-1949. It is antici-

pated that the major portion of this fund will be used in

matching Federal funds appropriated pursuant to the

Federal Airport Act and allocated to Illinois for the con-

struction and development of airports.

The Federal Airport Act passed in 1916 authorized to be

appropriated to the Administrator of Civil Aeronautics

over a period of seven fiscal years an aggregate amount of

§500,000,000 to bring about the establishment of a nation-

wide system of public airports adequate to meet the pres-

ent and future needs of civil aeronautics, plus $3,000,000

for preliminary planning and surveys.

Apportionment of a part of each annual appropriation

among the several States, based upon size and population,

is provided for by the Act. Under the formula prescribed,

the Illinois share of each appropriation amounts to ap-

proximately 2.6 per cent of the total. The monies are

granted on a matching basis, the Federal Government

paying up to 25 per cent of land acquisition costs and 50

per cent of other costs of the project. With the State con-

tributing to the project, this will leave for payment bv the

local municipality only about 25 per cent of the total cost

for the development of each airport.

For the fiscal year ending July 1, 1947, Congress appro-

priated a total of $45,000,000 to this airport fund,

$1,212,617 of which was allocated to Illinois and for the

fiscal year ending July 1, 1948, a total of $32,500,000 of

which $855,680 was allotted to Illinois.

The State has conducted most of the airport planning in

Illinois thus far, and future planning, administered by the

Department of Aeronautics, will be on an increasingly

expanding scale in order to effect a complete program of

aviation facilities to meet the requirements of air trans-

portation.

Federal Airport Act. (Public Law 377, 79 Congress, 2nd

Session)

Under this Act, the Administrator of Civil Aeronautics

"is authorized and directed to prepare, and revise annu-

ally, a national plan for the development of ... a system

of public airports adequate to anticipate and meet the

needs of civil aeronautics. . . . Such plan shall take into

account the needs of both air commerce and private flying,

the probable technological developments in the science of

aeronautics, the probable growth and requirements of

civil aeronautics, . . . and also consider the views and

recommendations of the War and Navy Departments to

the end that the airport development included in such plan

may be as useful for national defense as is feasible.'''
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The plan further provides that "the sum of $3,000,000

is authorized to be appropriated immediately upon the

enactment of this Act, for expenses of preliminary plan-

ning and surveys incident to the initiation of the airport

program provided for by this Act. . . . For the purpose of

carrying out this Act with respect to projects in the

several States, annual appropriations amounting in the

aggregate to $500,000,000 are hereby authorized to be

made to the Administrator over a period of seven fiscal

years, beginning with the fiscal year ending June 30, 1947.

The appropriations for any such fiscal year shall not

exceed $100,000,000 and shall remain available until

June 30, 1953 unless sooner expended. Not to exceed 5 per

centum of any such annual appropriation, as specified in

the Act making such appropriation, shall be available to

the Administrator for necessary planning and research

and for administrative expenses incident to the adminis-

tration of this Act in the several States . . . Seventy-five

per centum of the amount thereof available for grants for

projects in the several States shall be apportioned by the

Administrator among the several States, one-half in the

proportion which the population of each State bears to

the total population of all the States, and one-half in pro-

portion which the area of each State bears to the total area

of all the States. . . . All monies available for grants for

projects in the several States, and which are not appor-

tioned as provided (above), shall constitute a discretionary

fund, . . . available to pay the United States share of

allowable projects costs of such approved projects in the

several States as the Administrator may deem most

appropriate for carrying out the national airport plan,

regardless of the States in which they are located.

"Any public agency, or two or more public agencies

acting jointly, may submit to the Administrator a project

application. ... Such proposed development shall be in

accordance with standards established by the Adminis-

trator, including standards for site location, airport layout,

grading, drainage, seeding, paving, lighting, and safety

of approaches.

"The United States share payable on account of any

approved project under this Act shall be— (1) in the case

of a project for the development of a class 3 or smaller

airport, 50 per centum of the allowable project costs of the

projects; (2) in the case of a project for the development

of a class 4 or larger airport such portion of the allowable

project cost of the project (not to exceed 50 per centum)

as the Administrator may deem appropriate for carrying

out the provisions of the Act.

"To the extent that the projects costs of an approved

project represent the cost of acquiring land or interest

therein or easements through or other interest in air space,

the United States share (1) in the case of a project for the

development of a class 3 or smaller airport, shall be 25 per

centum of the allowable costs of such acquisition, and (2)

in the case of a project for the development of a class 4 or

larger airport, shall be not to exceed 25 per centum of the

allowable costs of such acquisition."

Summary

The trend of development established by the history of

aviation activity and interest in Illinois definitely indi-

cates continued future growth of the aviation industry

within the State. Not only has it maintained a position of

leadership in fostering interest in all phases of flight

activities and a resultant development of aviation facili-

ties, but also the State is in a position to continue the

growth through the medium of the Department of Aero-

nautics, whose main objectives are the enforcement of

rules and regulations necessary to the sound control of

aviation and the development of aviation programs.
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EXISTING AVIATION ACTIVITIES

Introduction

An examination of existing aviation activities in Illinois

is necessary in order to evaluate the present facilities

which serve these activities and to estimate the future

trends of aviation activities and facilities requirements.

This examination also reveals the interest of the public in

the usage of aviation, which bears an important relation

to future development.

Commercial air operations are presently confined mainly
to Chicago, which is one of the leading air terminals in the

country. Although only three cities within the Area,

Peoria, Springfield, and Quincy (the latter as of January
1948), are currently receiving airline service, numerous
other cities have been included on routes for feeder airline

service, for which temporary certificates of public con-

venience and necessity are to be issued, subject to certain

conditions, by recent decisions of the Civil Aeronautics

Board in the North Central, Great Lakes, and Mississippi

Valley cases.

A high degree of interest in private or non-scheduled

operations is shown by the relative position of Illinois to

the other States in numbers of aircraft and airmen.

Although much of the material available in this respect

has been compiled on a State-wide basis, a field survey
reveals that nearly 50 per cent of the small planes in the

State are in the Area covered by this study, which contains

only 34 per cent of the population.

Charter flying, instruction, aircraft maintenance, and
other fixed-base or aircraft -service operations are carried

on extensively in the State and particularly in the Area.

Such activities, as previously noted, are conducted prin-

cipally on airports developed by private enterprise which
is responsible to a great degree for the development of

aviation in Illinois.

Commercial Air Transportation

The existing permanently certificated airline routes, as

of December, 1947, affecting Illinois, plus those recently

certificated conditionally or otherwise but which are not
yet in operation, are shown on Plate 28.

Currently, there are 10 domestic airlines which serve

Illinois directly, all of which have been granted certificates

of public convenience and necessity by the Civil Aero-
nautics Board, plus one Canadian airline. Of the total of

11 airlines, 10 provide service to Chicago, 6 serve cities

other than Chicago within the State, and 4 airlines serve

cities within the Area (including Quincy).

The permanently certificated airline routes which pro-

vided air transportation, directly or indirectly, to Illinois

as of December, 1947, are as follows:

1. American Airlines, Inc., provides air service to

Illinois by routes 7, 25, and 4. The first two routes include

only Chicago within the State. Route 4 provides service

to Peoria and Springfield within the Area. This segment
was formerly route 30 until consolidated with route 4 as

of May 19, 1947, by grant of the Civil Aeronautics Board.

2. Braniff Airways, Inc., serves Chicago and Moline
within the State on route 9, to the Southwest. This route

does not include any cities within the Area.

3. Capital Airlines is certificated to stop at Chicago
on route 14. No other cities in the State are included.

4. Chicago and Southern Air Lines, Inc., is certifi-

cated to serve Chicago, Peoria, Bloomington, and Spring-

field within the State on route 8 to the South via St. Louis.

Peoria, Bloomington, and Springfield are in the Area, but

there is no service to the latter two cities by this line at

the present. Another segment of route 8 extends from
Chicago to Evansville, Indiana via Terre Haute, Indiana.

5. Delta Air Lines, Inc., serves only Chicago on
route 54 to the South.

6. Eastern Air Lines, Inc., is certificated to serve

Chicago on one segment of route 10. Another segment of

this route extends from St. Louis to the Southeast via

Evansville, Indiana. Route 47 extends from St. Louis to

Washington, D. C, via Evansville, with no direct service

provided to Illinois.

7. Mid-Continent Airlines, Inc., is certificated to

provide service to Quincy on the segment of route 48

which extends from St. Louis to Minneapolis.

8. Northwest Airlines, Inc., provides service only

to Chicago on the segment of route 3 extending from
Chicago to Portland and Seattle-Tacoma via Minneapolis-

St. Paul.

9. Transcontinental and Western Air, Inc., pro-

vides service affecting Illinois by routes 2 and 58. Chicago
and Peoria are served on one segment (formerly route 44)

of route 2. Quincy was also added as an intermediate

point, jointly with Hannibal, Missouri, on this segment
in the Mississippi Valley Case. Route 58 provides only

indirect service to Illinois, extending eastward from St.

Louis. The southern segment of route 2 also does not

provide any direct service to the State.

10. United Air Lines, Inc., is certificated to provide

service to Illinois by route 1. Chicago and Moline are the

cities within the State receiving service on this route.

There are no stops in the Area. A certificate has been
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granted to permit the extension of a segment of route 1

to Milwaukee from Moline and points west to be served

only under certain conditions. This segment of route 1 is

not in operation at the present through Moline, although

schedules are in effect on this segment between Milwaukee
and other points. For the purposes of this report, the

added segment is shown on Plate 28 as not being in opera-

tion between Milwaukee and Moline.

Trans-Canada Air Lines, a Canadian airline, also serves

only Chicago.

A variety of air transportation service is afforded bv
these routes through the various combination of schedules,

such as non-stop flights between various points on the

certificated routes as approved by the Civil Aeronautics

Board and the direct or connecting service which is

available to nearly any point from Chicago. However, it

is apparent that most of the remainder of the State, and
especially the Area, has no direct air service at the present.

Within the Area, then, only Peoria, Quincy, and Spring-

field have airline service which is in operation at this time,

although Bloomington, also in the Area, has been approved
for certificated service by the Civil Aeronautics Board.

The only other permanently certificated stops in the State

which are not in the Area are Chicago and Moline.

In brief, the airlines now providing service in the State

to cities in addition to or other than Chicago are:

1

.

American Airlines : Chicago, Peoria, and Springfield;

2. Braniff Airways: Chicago and Moline;

3. Chicago and Southern Air Lines: Chicago and
Peoria;

4. Mid-Continent Airlines: Quincy (as of January,

1948);

5. Transcontinental and Western Air: Chicago,

Peoria, and Quincy-Hannibal (as of April, 1948); and
6. United Air Lines: Chicago and Moline.

The airlines now providing service to Chicago only in

the State are Capital Airlines, Delta Air Lines, Eastern

Air Lines, Northwest Airlines, and Trans-Canada Air

Lines.

Both Transcontinental and Western Air (routes 2 and
58) and Eastern Air Lines (routes 10 and 47) operate non-
stop over the southern part of the Area.

In addition to the permanently certificated routes, the

Civil Aeronautics Board granted temporary certificates of

public convenience and necessity to three feeder airlines,

although such issuance is subject to certain conditions, to

operate over routes which will affect air transportation in

Illinois. These decisions were handed down in the North

Central, Great Lakes Area, and Mississippi Valley cases

which were decided December 19, 1946, September 3, 1947,

and December 18, 1947, respectively. The routes estab-

lished by these decisions are also shown on Plate 28.

Additional routes for which temporary certificates were
granted conditionally to new carriers by the Board under
the North Central Case, Docket 415, et al, are as follows:

1. Parks Air Transport, Inc.: The Board ordered;

"That if hereafter the relationship of Parks Air Transport

Inc., with its affiliated corporations is approved by the

Board a temporary certificate of public convenience and
necessity be hereafter issued, after the further appropriate

showing ... as to the adequacy of airport facilities, to

Parks Air Transport, Inc., authorizing it to engage in air

transportation with respect to persons, property, and mail

for a period of three years from the date of issuance, as

follows:

"(a) Between the terminal point Chicago, 111., the

intermediate points Elgin, 111., Rockford, 111., Freeport, 111.,

Dubuque, Iowa, Waterloo, Iowa, and Fort Dodge, Iowa,

and the terminal point Sioux City, Iowa;

"(b) Between the terminal point Chicago, 111., the inter-

mediate points Elgin, 111., Rockford, 111., Beloit-Janesville,

Wisconsin, Madison, Wise, Baraboo-Portage, Wise, La
Crosse, Wise, Winona, Minn., Rochester, Minn., and Red
Wing, Minn., and the terminal point Minneapolis-St.

Paul, Minn.;

"(c) Between the terminal point Chicago, 111., the inter-

mediate points Aurora, 111., La Salle, 111., Kewanee, 111.,

Galesburg, 111., Burlington, Iowa, Ottumwa, Iowa, Oska-

loosa, Iowa, and the terminal point Des Moines, Iowa;

"(d) Between the terminal point Galesburg, 111., and
the terminal point Moline, 111.; and

"(e) Between the terminal point Milwaukee, Wise, the

intermediate points Rockford, 111., Sterling, 111., Clinton,

Iowa, Moline, 111., Muscatine, Iowa, Cedar Rapids, Iowa,

Waterloo, Iowa, Marshalltown, Iowa, and the terminal

point Des Moines, Iowa." (North Central Case, Docket

415 et al, Order No. 11.)

If the conditions are fulfilled and the routes put into

operation, Parks Air Transport, Inc., will serve 10 Illinois

cities by these routes, 6 of which are in the Area.

2. Wisconsin Central Airlines: The Board ordered

that a temporary certificate of public convenience and
necessity be issued for a like term and under the same
conditions as in the case of Parks Air Transport, Inc.,

except in its relation to other or affiliated companies. In

the case of Wisconsin Central, it was necessary for Four
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Wheel Drive Auto Company to divest itself of control of

the airline. Such a plan of divestment of control was to

have been submitted within six months from the date of

the order (December 19, 1946).

With the fulfillment of the conditions of the Board by
Wisconsin Central Airlines, Chicago and Waukegan will

be served within Illinois. The remainder of the routes

requested by this airline are mainly in Wisconsin.

In the Great Lakes Area Case, Docket 535 et al, another

temporary certificate of public convenience and necessitv

was ordered to be issued to Parks Air Transport, Inc.,

under the same terms and conditions as stated in the

North Central Case in regards to this firm. The additional

routes to be granted are listed as follows:

"(a) Between the terminal point Rockford, 111., the

intermediate points La Salle-Ottawa, 111., Peoria, 111., and
Springfield, 111., and the co-terminal points St. Louis, Mo.,
and East St. Louis, 111.;

"(b) Between the terminal point Galesburg, 111., the

intermediate points Peoria, 111., Bloomington, 111.,

Champaign-Urbana, 111., Danville, 111., and Crawfords-

ville, Ind., and the terminal point Indianapolis, Ind.; and
"(c) Between the terminal point Indianapolis, Ind., the

intermediate points Crawfordsville, Ind., Danville, 111.,

Champaign-Urbana, 111., Decatur, 111., and Springfield,

111., and the co-terminal points St. Louis, Mo., and East

St. Louis, 111." (Great Lakes Area Case, Docket 535 et al.)

These routes will provide air service to 12 cities within

Illinois, of which 11 are in the Area.

It was also ordered in the Great Lakes Area Case that

the Roscoe Turner Aeronautical Corporation be issued a

temporary certificate, subject to the showing as to the

adequacy of airport facilities, "authorizing it to engage in

air transportation with respect to persons, property, and
mail for a period of three years from the date of issuance."

The routes granted conditionally to this firm would pro-

vide service to Chicago and Kankakee within Illinois.

In the Mississippi Valley Case, Parks Air Transport was
granted certain extensions of its route system. These
include segments from St. Louis-East St. Louis to Memphis,
Tennessee, via Cairo, Illinois, and other points outside the

State, and from St. Louis-East St. Louis to Davenport-
Moline via Hannibal, Missouri-Quincy, Illinois, Keokuk-
Ft. Madison, Burlington, and Muscatine, Iowa. Other
segments which were granted extend from St. Louis-East

St. Louis to Tulsa, Oklahoma via points outside Illinois

and from Cairo (as mentioned above) to the intermediates

Poplar Bluff, Missouri, and Jonesboro, Arkansas. The

conditions and period applicable to Parks Air Transport as

stated in previous decisions also apply in this case. It has

been noted previously in this chapter that Transcontinental

and Western Air was granted an additional stop on its

route 2 at Quincy-Hannibal.
Private or Non-Scheduled Air Transportation

Aircraft. The development of aircraft usage is an

important factor in determining the future trends of

aviation activity on which the master plan of develop-

ment of aviation facilities is based. The pattern of develop-

ment, rather than the actual number of planes, is of

primarv importance. A succeeding chapter treats with the

future trends of aircraft ownership within the Area.

The numbers of aircraft, by years, in Illinois and the

United States and the percentage of the national total

based in the State are shown in Table 27, which follows.

TABLE 21

CIVIL AIRCRAFT IN ILLINOIS

AS COMPARED WITH UNITED STATES TOTALS

1930—1947

(AS OF JANUARY 1)

Year
Total Aircraft, Total Aircraft, % of U. S. Aircraft

Illinois United States in Illinois

1930 697 9,840

1931 667 9,922

1932 734 10,680

1933 613 10,324

1934 .. 623 9,284

1935 510 8,322

1936 561 9,072

1937... 567 9,229

1938 643 10,836

1939 688 11,159

1940 896 13,772

1941 1,001 17,928

1942 1,370 24,836

1943 22,904

1944 22,927

1945 1,374 21,893

1946 1,531 36,525

1947 3,705 81,002

Source: Civil Aeronautics Administration.
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These figures include all types of aircraft which meet the

requirements of the Civil Aeronautics Administration in

regards to airworthiness. Privately-owned small planes

and those used commercially for non-scheduled flight

operations constitute all hut a very small percentage of

these totals.

It will be noted that Illinois has very closely paralleled

the national trend in the increase in aircraft. It is reason-

able to assume that the relative position of the State will

not vary greatly in the future from the trend of growth of

aircraft usage in the United States as a whole. There were

only minor variations annually in the number of aircraft

until 1940; since that time there has been a steady increase

which was interrupted only by the war years. Recent

statistics released by the Civil Aeronautics Administration

reveal that the number of registered civil aircraft as of

January 1, 1948, is 94,821, or an increase of 17 per cent

during the past year.

The certificated aircraft in Illinois in 1947 are shown by

counties on Plate 29. The numbers of aircraft in the 91

counties of the Area for 1944 and 1947 are shown in

Table 22. At the present, about 50 per cent of the aircraft

in Illinois are located within the Area, which has 1,810 of

the 3,705 aircraft. Although there was a pronounced

increase in the State as a whole, the Area in particular

reveals the most definite growth and distribution of aircraft.

Airmen. A study of the numbers of certificated pilots

shows a close relationship in trend characteristics to the

numbers of aircraft. The increase in the number of pilots

has paralleled the growth or increase in aircraft, and the

ratio of Illinois to the national totals of pilots has remained

almost constantly at 6 per cent since 1929.

Table 23, on page 81, shows the total numbers of

certificated pilots, by years, in Illinois and the United

States, as well as the percentage of the national total

which is in the State.

As indicated, there has been a steady growth in the

numbers of airmen and aircraft in Illinois since about 1938.

The ratio of airmen and aircraft has remained about the

same, an average of approximately 6 per cent of the

national total. The trend in Illinois in relation to the

United States totals is slightly downward, which is due to

the increasing interest in aviation and the relative popu-

lation growth in other States.

As will be discussed further in a following chapter on

activities at the airports in the Area, fixed-base or aircraft-

service operations actually make possible the existing

interest in private flying and provide for its future growth.

Charter service, flight instruction, fueling, major and

minor repairs, aircraft and aircraft accessory sales, and

affiliated activities help to provide for the needs of private

pilots. The activities of the fixed-base or aircraft-service

operators are gradually being expanded to offer an increas-

ing variety of services to aviation users.

79 STATE OF ILLINOIS—STUDY OF AVIATION FACILITIES



TABLE 22

AIRCRAFT IN ILLINOIS AIRPORT SURVEY AREA

July

1944
January
1947

June
1947

County (CAA) (CAA) (SH & G)

Adams 12 26 25
Alexander 9 19 9

Bond 3 2

Boone 4 3 9
Brown
Bureau 8 32 41

Calhoun 1

Carroll 1 13 5

Cass 1 6 7

Champaign 38 105 106
Christian 5 16 21
Clark 4 6

Clay 7 13

Clinton 1 1

Coles 7 27 32
Crawford 2 20
Cumberland 1 2

DeKalb 3 33 46
DeWitt 2 3 3

Douglas 10 29 30
Edgar 3 15 26
Edwards
Effingham 11 10
Fayette 6 18 27
Ford 1 3

Franklin 3 17 14
Fulton 15 31 26
Gallatin 4 3

Greene 1 3

Grundy 5 19 5

Hamilton 5

Hancock 4 15 12

Hardin 4 3

Henderson 5 2

Iroquois 1 11 25
Jackson 3 25 18
Jasper 3

Jefferson 10 31 38
Jersey

Jo Daviess 3 19 20
Johnson 1

Kankakee 14 32 57
Kendall 2

Knox 22 126 77

LaSalle 10 56 72

Lawrence 2 12 37

July

1944
January
1947

County (CAA) (CAA)

Lee 6 15

Livingston 13
Logan ; 2 16
McDonough . . 12 23
McHenry ,. 6 18
McLean 9 26
Macon 23 106
Macoupin 2 14
Marion 7 40
Marshall 1 6
Mason. 7

Massac 2 6
Menard 4
Montgomery 9

Morgan. , 6 20
Moultrie 12

Ogle 2 18

Peoria 21 76
Perry 2 1

Piatt 2 9

Pike
Pope
Pulaski

Putnam 1

Randolph 2

Richland 1 7

Saline 9
Sangamon 16 53
Schuvler 4
Scott"

Shelby 16

Stark 2 10

Stephenson 5 10

Tazewell 6 38

Union 1 5

Vermilion 11 39
Wabash 9

Warren 1 15

Washington 6

Wavne 1 12

White 9
Whiteside 15 31

Williamson 4 18

Winnebago 44 92

Woodford _0 6

Total 416 1,624

September
1947

(SH & G)
:

18

36
16

21

18

34
105

14

36

16

11

7

22
11

22
57
5

15

13

66

12

6

17

54

34
12

22
1

10

14
53
36
143

6

1,810

NOTE: July, 1944 and January, 1947 Figures by Civil Aeronautics Administration; September, 1947 Figures by Smith, Hinchman &
Grylls, Inc.

80



CHAPTER VIII

TABLE 23

CIVIL AVIATION PILOTS IN ILLINOIS

AS COMPARED WITH UNITED STATES TOTALS

1930—1947

(AS OF JANUARY 1)

Total Pilots, Total Pilots, % of U. S. Pilots

Year Illinois United States in Illinois

1930 637 10,215 6.2

1931 931 15,280 6.1

1932 1,128 17,739 6.4

1933 1,146 18,594 6.2

1934 880 13,960 6.3

1935 845 13,949 6.1

1936 906 14,805 6.1

1937 979 15,952 6.1

1938 1,071 17,681 6.1

1939 1,353 22,983 5.9

1940 1,817 31,264 5.8

1941 3,033 63,113 4.8

1942 5,039 100,787 5.0

1943 8,300 173,206 4.8

1944 8,600 178,869 4.8

1945 10,500 219,607 4.8

1946 —
1947 21,500 400,061 5.4

Source: Civil Aeronautics Administration.

Summary
The pattern of commercial airline service provided by

the existing air routes, plus that afforded by recent deci-

sions of the Civil Aeronautics Board, indicates that Illinois

is a definitely important link in the national air transpor-

tation system. In particular, the number of feeder airline

routes, granted conditionally, reveals that the State as a

whole has a rather comprehensive public demand for such

services.

The scope of aircraft ownership in the State has long

denoted a high degree of public interest in aviation, and

this interest is increasing annually as illustrated by the

gradual increase in the number of aircraft based in the

State. Particular attention must be given to the provision

of aviation facilities for use by small planes in the State

plan which is recommended for development.

In regards to airmen, the same interest in aviation is

evidenced by the relative percentage of pilots in Illinois

as compared with national totals. In this respect, too, the

statistics indicate an increasing interest in private flying

activities.

It is apparent from the survey of current aviation

activities that Illinois is aviation-conscious and will con-

tinue to foster the development and interest in aviation.

In order to do this effectively, adequate aviation facilities

must be planned for commercial and private flight opera-

tions. Parts 4 and 5 further establish the scope of future

aviation activities and the aviation facilities needed to

meet the requirements established thereby.
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EXISTING AIRPORTS
Introduction

In order to correlate the airport system existing in the

Airport Survey Area with future aviation requirements

and to develop a logical and economical ultimate plan of

airports and other aviation facilities, an engineering field

inspection was made of each airport in operation or under

construction in the x4rea. These studies were used in con-

junction with information which was available through

the Illinois Department of Aeronautics and the Civil Aero-

nautics Administration to establish an analvsis of the

existing svstem of airports. The completed information,

shown in summarv form in this chapter, is given in detailed

tabulations in the accompanying reports which are de-

voted to each of the nine regions of the Area.

For the purposes of this study, the existing airports are

classified according to the standards established by the

regulations of the Department of Aeronautics. These

classes and standards are shown in the following tabula-

tion.

TABLE 24

CLASSIFICATION OF AIRPORTS IN ILLINOIS,

ILLINOIS DEPARTMENT OF AERONAUTICS

Class

Landing Strips,

Effective

Length Width

Runways
Effective

Length Width No. Facilities

1 1800' 300' None None 2 *1

2 2700' 300' None None 3 *2

3 3700' 300' 3500' 200' Inst.

Night
3

*3

4 4700' 300' 4500' 200'

150'

Inst.

Night
3

*4

5 5700' 300' 5500' 200'

150'

Inst.

Night
3

*5

*1: Drainage, fencing, marking, wind -direction indicator, hangar, fueling, first aid kits*

toilet facilities, drinking water, office, automobile parking area.

*2: Class 1 plus running water and telephone.

*3: Class 2 plus lighting, weather bureau, 2-way radio, visual traffic control, taxiways,

and aprons.
*4: Same as Class 3.

*5: Same as Class 3.

Source: Rules and Regulations, Illinois Department of Aeronautics.
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There are 132 airports comprising the existing system

in the Area, which include 5 intermediate fields operated

by the Civil Aeronautics Administration and 2 other air-

ports currently out of operation, owned by the War Assets

Administration. The Illinois Department of Aeronautics

has certificated all of these airports, with 2 exceptions.

Restricted landing areas, as designated by the Depart-

ment, are not included in the system because of opera-

tional limitations and restrictions on general usage. Also,

active military fields have not been included.

In the following divisions of this chapter, the location,

class and type, operations and facilities, and the acreages

and valuations of the existing airport system in the Area

are discussed. This information has been compiled from

the field study which was concluded in September, 1947,

and it is recognized that various changes in any one or

several of the above categories may have occurred at many

of the airports since that date.

The existing airports, as of September, 1947, are shown

by geographical location and class, according to State des-

ignation, on Plate 30. A complete list of the airports in-

cluded in the existing system of the Area is shown in

Table 25.

Location of Existing Airports

As noted from Plate 30, the airports in the Area are

rather evenly distributed geographically, although there is

a slightly greater concentration of airports in the central

regions of the State than elsewhere within the Area.

Study of the location of the various airports in relation

to the cities served reveals that the average distance from

airport to city is about 2.6 miles. On the basis of class of

airport, the Class 1, 2, 3, and 4 facilities are at an average

distance of 2.4, 2.8, 4.8, and 5.8 miles, respectively, from

the city in question. As may be expected, the average

distance from the city for the larger airports exceeds that

of the Class 1 and 2 airports.

Class and Types of Existing Airports

The majority of the airports in the Area, which is pre-

dominately rural in character, are small fields; 89.4 and

6.0 per cent are Class 1 and 2 airports, respectively. The

remaining 4.6 per cent of the airports consist of one Class 3

airport at Peoria and 5 Class 4 airports at Champaign,

Decatur, Lawrenceville, Quincy, and Springfield. George

Field, the Class 4 airport at Lawrenceville, is currently

the property of the War Assets Administration.

By type or usage and ownership, 104 airports are com-

mercial operations, 21 are municipal fields, and 7 are

classified as "government" fields. Of the latter, 5 are the

intermediate fields of the Civil Aeronautics Administra-

tion mentioned previously in this chapter, while the re-

maining 2 airports are George Field and the Interstate

Airport at DeKalb (War Assets Administration).

Table 26, on page 86, gives the number, class, usage,

and ownership of the existing airports in the 9 regions of

the Area as of September, 1947. The class and ownership

or type of each airport have been established according to

the certification requirements of the Illinois Department

of Aeronautics and do not necessarily coincide in every

respect with similar information compiled by the Civil

Aeronautics Administration.

Operations and Facilities at Existing Airports

Only three cities in the Area currently receive airline

service: Peoria, Quincy (as of January, 1948), and Spring-

field. The majority of the activities of the existing system

of airports consists of private flying, charter service, flight

instruction, sales and demonstrations, and other attendant

fixed-base or aircraft -service operations such as major and
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TABLE 25

EXISTING AIRPORTS,

ILLINOIS AIRPORT SURVEY AREA
(By Location and Class)

SEPTEMBER, 1947

No. City County Region Airport Name Class No. City County Region Airport Name i Ilass

1. Areola Douglas 6 Allen Field 1 06. Metropolis Massac 9 Metropolis Municipal
o Beardstown Cass 5 Beardstown-Hood Airport I Airport

3! Beman 67. Milford Iroquois 4 Milford Airport

(Vincennes) Lawrence 8 O'Neal Airport 1 68. M omence Kankakee 4 MomenceAirport
4. Benton Franklin 9 Benton Municipal Airporl 1 69. Monmouth W arren 3 Martin Airways, Inc.

5. Bloomington McLean 4 Bloomington Municipal
Airport 2

70.

71.

Morris
Morton

Grundy- 4 Morris Airport

6. Bradford (Groveland) Tazewell 3 Morton Airport

(Lombardville) Stark 3 C.A.A. Intermediate Field 1 72. Mt. Carmel \\ abash 8 Beckerman Field

7. Cairo Alexander North Cairo Airport 1 *4 73. Mt. Carmel Lawrence 8 Mt. Carmel Municipal

8. Canton Fulton 5 Jngersoll Airport 1 Airport

9. ( larliondale Jackson <> Carbondale Airport 1 74. Mt. Vernon Jefferson 8 Mt. Vernon Municipal

10. Carlinville Macoupin 7 Carlinville Airport 1 Airport

11. Carthage Hancock 5 Carthage Airport 1 75. Moweaqua Shelby 6 Hilvety Airport

12. Casey Clark 6 Casey Municipal Airport 1 76. Murphy sboro Jackson 9 Murphysboro Airport

13. Centralia Marion 8 Centralia Municipal 77. Nashville Washington 7 Nashville Airport

Airport 1 78. Olney Richland 8 Schilt Field

14. Champaign Champaign (> Champaign Airport 1 79. Ottawa LaSalle 4 Ottawa Airport

L5. Champaign Champaign (> University of Illinois 80. Palestine Crawford 8 Farmer's Field

Airport 1 81. Pana Christian 6 Pana Airport

16. Chapin Morgan ."» Fox Field 1 82. Paris Edgar 6 Paris Airport

17. Charleston Coles (. Charleston Airport 1 83. Pecatonica Winnebago 1 Pecatonica Airport

18. Chatsworth Livingston 4 Chatsworth Airport 1 84. Pekin Tazewell 3 Pekin Airport

19. Chenoa McLean 4 Chenoa Airport 1 85. Peoria Peoria 3 Mt. Hawley Airport

20. Cherry Valley Boone 2 Franklyn Airport, Inc. 1 86. Peoria Peoria 3 Peoria Municipal Airport

21. Chesterfield Macoupin 7 C.A.A. Intermediate Field ] 87. Plymouth Hancock 5 Plymouth Airport

22. Chrisman Edgar 6 Midway Airport I 88. Polo Ogle 1 Hamilton Airport

23. Clinton Dewitt 6 Clinton Airport 1 89. Pontiac Livingston 4 Chief City Airport

24. Colchester McDonough 5 McClure Flying Service 1 90. Prairie duRocher Randolph 9 C.A.A. Intermediate Field

25. Dalton City Moultrie 6 Moody Airport 1 91. Princeton Bureau 3 Piper Airport

26. Danville Vermilion 6 Danville Municipal Airport 92. Princeton Bureau 3 Princeton Airport

(Powell Bros.) 1 93. Prophetstown Whiteside 1 Prophetstown Airport

27. Danville Vermilion 6 Vermilion Airport 1 94. Quincy Adams 5 City of Quincy

28. Decatur M aeon 6 Decatur Airport 1 Municipal Airport

29. Decatur Macon 6 Decatur Municipal 95. Quincy Adams 5 Monroe Airport

Airport 4 96. Ridgway Gallatin 9 Ridgway Airport

*1 30. DeKalb DeKalb 2 Interstate Airport 1 97. Roanoke Woodford 3 Fash Field

31. Dixon Lee 1 Dixon Municipal Airport 1 98. Rochelle Ogle 1 Rochelle Airport

32. DuQuoin Perry 9 DuQuoin Airport 1 99. Rock Falls W hiteside 1 Rock Falls Airport

33. Earlville LaSalle 1 Clearview- Airport, Inc. 1 100. Rockford Winnebago 1 Cottonwood Airport

34. Easton (Havana) Mason 5 Mason County Flying 101. Rockford Winnebago 1 Machesney Airport

Service 1 *5 102. Rosiclare Hardin 9 Burgess Field

35. Effingham F^ffingham 8 C.A.A. Intermediate Field 1 103. St. Elmo Fayette 8 Smith Field

36. Effingham Effingham 8 Effingham County 104. St. George
Memorial Airport 1 (Manteno) Kankakee 4 St. George Airport

37. Fairfield Wayne 8 B & K Airport 1 105. Salem Marion 8 Leckrone Field

38. Flora Clay 8 Flora Airport 1 106. Sandoval Marion 8 Central Airport

39. Freeport Stephenson 1 Albertus Field 2 107. Sandwich DeKalb •7 Sandwich Airport

40. Freeporl Stephenson 1 Hillcrest Airport 1 108. Savanna Carroll 1 Stransdale Airpark

41. Galesburg Knox 3 Galesburg Municipal 109. Shelbyville Shelby 6 Shelbv County Airport

Airport 1 110. Sheldon Iroquois 4 Disosway Airport

42. Galesburg Knox 3 Munson Airport 1 *6 111. Sheldon ] roquois 4 Powell Brothers

43. Gillespie M acoupin 7 Gillespie Airport 1 Flying Service

44. Graymont '

112. Sheridan LaSalle 4 Serena Airport

(Pontiac) Livingston 4 Walters Airport 1 113. South Beloit Winnebago 1 Beloit Airways

45. Greenville Bond 7 Greenville Airport 1 114. Springfield

46. Harrisburg Saline 9 Dennis Field I (Rochester) Sangamon 5 Fleck's Lakeview Airport 1

47. Harrisburg Saline 9 Muddy Airport 1 115. Springfield Sangamon 5 Springfield Airport 2

48. Harvard McHenry 2 Dacy Airport 1 116. Springfield Sangamon 5 Springfield Municipal

49. Havana Mason 5 Matanzas Airport I Airport 4

50. Hillsboro Montgomery 7 Hillsboro Airport 1 117. Sterling Whiteside 1 Sterling Airport 1

51. Hoopeston Vermilion 6 Trego Airport 1 118. Stockton Jo Daviess 1 Stockton Airport 1

52. Jacksonville Morgan 5 Jacksonville Airport 1 119. Streator LaSalle 4 Streator Airport 1

53. Johnsburg McHenry 2 Johnsburg Airpark 1 120. Sycamore DeKalb 2 Kishwaukee Airport 1

54. Kankakee Kankakee 4 Kankakee Airport 1 121. Sycamore
Taylorville

DeKalb 2 Sycamore Airport 1

55. Kankakee Kankakee 4 Skyline Airport 1 122. Christian 6 Tavlorville Airport 1

*2 56. Kewanee Henry 3 Kewanee Airport 1 123. Tremont Tazewell 3 Sharon Field 1

57. LaSalle LaSalle 4 Vogel Airport 1 124. Tuscola Douglas 6 Cooper Field 1

*3 58. Lawrenceville Lawrence 8 George Field 4 125. Tuscola Douglas 6 West Ridge Airport 1

59.

60.

Lincoln

Macomb
Logan
McDonough

5

5

Lincoln Airport

Macomb Airport

1

1

126.

127.

Urbana
Vandalia

Champaign
Fayette

6

8

Illini Airport
Vandalia Municipal

Airport
C.A.A. Intermediate Field

1

2
61. Mahomet Champaign 6 Sangamon Valley Airport 1

128. Van ( )rin Bureau 3 1

62. Marion Williamson 9 Macarin Airport 2 129. Virden Macoupin 7 Holloway Airport 1

63. Marion Williamson 9 Marion Airpark 1 130. Watseka Iroquois 4 Watseka Airport 1

64. Mattoon Coles 6 Mattoon Airport J 131. West Frankfort Franklin 9 West Frankfort Airport 1

65. Mendota LaSalle 4 Fitzgerald Airport 1 132. Woodstock McHenry 2 Woodstock Airport 1

*]—War Assets Administration , not in operation. *3—War Assets Administration , not in operation.

*2—In Henry County, which is otherwise excluded from s1tudy. *4—Formerly Presbyterian Auxiliary, War As5sets Administration.

*5 and *6—Not yet certificated by Illinois Department of Aeronautics
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EXISTING AIRPORTS, ILLINOIS AIRPORT SURVEY

AREA, SEPTEMBER, 1947
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TABLE 26

CLASS AND TYPES OF EXISTING AIRPORTS,

ILLINOIS AIRPORT SURVEY AREA
SEPTEMBER, 1947

Region
No. of

Airports

Class of Airports Usage and Ownership

1 Municipal Comm. Gov't

1

2

3

4
5

6

7

8

9

Total

14
8

14

20
16

23
7

16

14

132

13

8

13

19

13

21
7

12

12

118

9 12

7

2 10

1 19

2 14

5 18
6

6 8
3 10

!1 104

Per Cent 100% 89.4% 6.0% .8% 3.8% 15.9% 78.8% 5.3%

TABLE 27

ACTIVITIES AT EXISTING AIRPORTS,

ILLINOIS AIRPORT SURVEY AREA
(NUMBER OF AIRPORTS) SEPTEMBER, 1947

Airline Charter Flight Repair
Region Service Service Instruction Fueling Service

1 — 8 10 14 12

2 — 5 7 7 7

3 1 9 11 13 11

4 — 13 14 19 19

5 2* 13 11 15 10

6 — 19 18 23 22

7 — 4 5 7 3

8 .—

•

10 13 14 14

9 — 8 8 11 8

Total 3 89 97 123 106

Per Cent 2.3% 67.4%

*Airline Service lo Quincy as of January, 1948.

73.5% 93.2% 80.3%
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minor repair service and fueling. Therefore, the activities

affiliated with non-scheduled flying dominate the scope of

aeronautical operations in the Area. The scope of these

service operations is illustrated in terms of the numbers of

airports having such operations in the accompanying

Table 27, through September, 1947. It will be noted that

93.2 per cent of the airports afford fueling services, while

67.4, 73.5, and 80.3 per cent have charter service, flight

instruction, and repair services, respectively.

In conjunction with the various operations being con-

ducted at the airports in the Area, Table 28, on the next

page, shows the numbers of airports having hangars, other

buildings, and lighting facilities as of September, 1947.

Approximately 85 per cent of the airports have hangars

and other buildings, with the majority of the latter being

administration buildings. However, the percentage of the

airports having lighting facilities is relatively small, this

being correlated with the predominantly large number of

Class 1 and 2 airports which do not require such facilities.

About 10 per cent have boundary and obstruction lights,

while 6 per cent have contact lights and 14 per cent have

beacons.

Acreages and Valuation of Existing Airports

Nearly 15,000 acres are now in use as airports in the

Area, with an estimated valuation of approximately

$16,000,000 for land, improvements, and equipment.

George Field, at Lawrenceville, is not included in the acre-

age tabulations in this summary as its size, 3,056 acres,

tends to distort averages in Region 8 for the purposes of

this study, and it is not in operation at the present. In the

valuation estimates, the 5 intermediate fields of the Civil

Aeronautics Administration, the 2 inactive War Assets

Administration airports (George Field and DeKalb Inter-

state), and Mt. Carmel Municipal Airport (formerly the

property of the War Assets Administration) were not in-

cluded because they are, or were, installations of Federal

agencies, leaving a total of 124 airports for which an esti-

mate was made.

The airports in Regions 3, 4, 5, and 6, the central por-

tions of the State, account for over 60 per cent of the

acreage in airport use and nearly 88 per cent of the mone-

tary investment in the aviation facilities of the Area.

These figures reflect the relatively high value of lands and

high incomes in those portions of the State. Table 29, on

page 88, gives the size, type, and valuation of land,

improvements, and equipment of the existing airports.

Surplus Airport Property

At the time of this study, the Federal Government was

in the process of effecting the release of certain inactive

airports in the Area under the jurisdiction of the War

Assets Administration. Chanute Field, at Rantoul, and

Scott Field, at Belleville, are not included in this category.

Negotiations have been conducted for the public opera-

tion of George Field by Lawrenceville, Illinois, and Vin-

cennes, Indiana, and for the similar operation of Palestine

Auxiliary by Robinson. Presbyterian Auxiliary is now

under municipal operation by Mt. Carmel and is desig-

nated as the Mt. Carmel Municipal Airport.

The terms and conditions of transfer of War Surplus

Airport property from the Federal Government to public

agencies are established by the Surplus Airport Act (U. S.

Senate Bill Number 364). The War Assets Administrator

is authorized and directed in this Act to convey upon

request, by a public agency in which or in the vicinity of

which, surplus landing or non-landing facilities are located,

without charge, all rights, title and interest of the United

States to that public agency, subject to certain conditions

established in the Act.
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TABLE 28

FACILITIES AT EXISTING AIRPORTS,

ILLINOIS AIRPORT SURVEY AREA
(NUMBER OF AIRPORTS) SEPTEMBER, 1947

Region

BUILDINGS LIGHTING

Hangars Others Boundary Obstruction Contact Beacon

1 J2 12 1 9

2 8 8 — —
3 14 13 5 5

4 16 15 — —
5 13 14 1 1

6 19 18 2 3

7 7 4 1 I

8 13 14 2 —
9 10 11 1 2

tal 112 109 13 14

Per Cent 84.8% 82.6% 9.8% 10.6%

!

6.1%

5

1

2

2

2

2

J
18

13.6%

TABLE 29

ACREAGES AND VALUATION OF EXISTING AIRPORTS,

ILLINOIS AIRPORT SURVEY AREA
SEPTEMBER, 1947

AIRPORT ACREAGES Owner's

Region Municipal Commercial Government Total Valuation

1 343 1,063 — 1.406 $ 767.500

2 — 550 43 593 273,000

3 672 895 152 1.719 2,234,500

4 164 1.296 — 1,460 1,134.000

5 1,922 848 — 2,770 5,612.000

6 1,742 1,332 —

•

3,074 5,078,000

7 — 421 80 501 107,500

8 1,240 799 .75* 2,114* 497,000

9 393 698 108 1,199 290,500

Total 6,476 7,902 458 14,836 $15,994,000

Averages per

Airport 308 76 76

*Exclurling George Field (Lawreneeville), 3,056 arres.

113 % 129,000
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Summary
The existing system of airports in the Area provides a

sound pattern for the development of an extensive system

of aviation facilities which will provide adequately for the

future aviation requirements.

Class 1 and 2 airports, comprising about 95 per cent of

the total number of airports and being at an average dis-

tance of 2.4 and 2.8 miles, respectively, from the city

which they serve, offer accessibility and convenience in

most instances to small plane owners and users especially.

The larger airports are necessarily at greater average dis-

tances from the cities.

Previous note has been made of the number of commer-

cial airports in the Area as compared with municipal in-

stallations, revealing that private enterprise has developed

to a great extent the existing system. It is to be expected

that the percentage of municipal airports will increase

with the continued operation of the Federal Airport Act

and the demand for some type of airline service by the

municipalities. By the same token, the number of Class 3

airports will be increased in order to meet the require-

ments of commercial air transportation.

While 93 per cent of the airports now offer some degree

of aviation activities other than flight operations, this

percentage is expected to increase with the expansion of

non-scheduled flight operations, with more airports having

a wider variety of fixed-base or aircraft-service operations.

Also, more hangars and other ground facilities will be

added to accommodate small planes in particular.

With an average of 113 acres per airport and an average

estimated valuation of $129,000, the predominance of

Class 1 and 2 airports in the Area is emphasized. These

averages will increase as more airports are expanded or

new ones constructed to fulfill operational requirements

for feeder and trunk airline operations. The recommended

expansion, improvement, and new construction of airports

to accommodate future aviation activities are discussed in

Chapter XV of this study.
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EXISTING AIR NAVIGATION FACILITIES

Introduction

The effectiveness and safety of operation of commercial,

private, and military aircraft is dependent not only on

airports which provide the ground hases and terminals,

but also upon the facilities provided for guidance and

safety in flight. Properly lighted and equipped airways

with weather information services, communications, and

other navigation aids are a necessity.

In formulating the plan of aviation facilities contained

in this study, cognizance was taken of the proximity of an

existing or proposed airport to a Federal airway and to the

traffic problems created by the airport. It should be noted,

however, that the existing air navigation facilities are less

rigidly fixed items than an airport, and could be modified

in certain instances where future requirements so dictate.

In general, however, such problems are most likely to

occur in highly congested metropolitan areas such as Chi-

cago. Due to the flexibility of such facilities and to the

nature of their operation, the State as a whole has been

considered rather than only the Area in the study of air

navigation facilities. It is apparent that these facilities

afford service to a wide area and that each is but a part of

a comprehensive system of aids.

Facilities Provided on Federal Airways

In the Civil Air Regulations, a civil airway is defined

as "a path through the navigable air space of the United

States identified by an area on the surface of the earth,

designated or approved by the Administrator as suitable

for interstate, overseas, or foreign air commerce." The

regulations also state that: "Each civil airway shall in-

clude the navigable air space of the United States above

all that area on the surface of the earth lying within 5

miles of the center line prescribed for each such airway,

but shall not include any of the air space of an air space

reservation set apart as provided in section 4 of the Air

Commerce Act of 1926." The airways are identified in

terms of color and number, such as "Amber 5." Provision

is made for the control of air traffic both on and off the

airways by the Civil Air Regulations.

The radio facilities on the Federal airways currently in-

clude radio range stations, non-directional radio beacons,

fan marker beacons, radio direction finder stations, and

the various light beacons, such as the rotating beacons

with course lights or with code signals and the flashing or

flashing code beacons. Lights for surface navigation and

radio broadcasting stations also add to the facilities of the

airways system. Air traffic control, communications sta-

tions, and weather and airway traffic reporting are some

of the services afforded by the system. The various instru-

ment landing aids must be considered actually as a part

of the airways system, as they complete the system in

providing for the final phase of flight operations.

Radio ranges other than the conventional ranges com-

monly used to emit directional signals (vertical and loop

radiators) are the VHF (Very High Frequency) omni-

directional and the visual-aural VHF (Very High Fre-

quency) ranges, commonly referred to as "VOR" and

"VAR," respectively.

The "VOR" may be considered as range stations having

an infinite number of flyable courses rather than using the

standard "beam" approach of conventional range sta-

tions. Signals are radiated which may be utilized to estab-

lish a visual course in any direction with respect to the

range station through the use of special receiving equip-

ment. The radio frequency band of 112 to 118 megacycles

is used for operation of these stations. Unless otherwise

indicated, simultaneous voice is available and station

identification is transmitted intermittently on the carrier

as in the case of conventional ranges, except during voice

transmissions.

In the case of the "VAR," two visual and two aural

courses are provided with simultaneous voice transmission

on the range frequency, operating on the 108 to 112

megacvcle band. The visual courses are produced by the
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use of modulation frequencies of 90 and ISO cycles per

second. The sector of the range in which the modulation

of 90 cycles per second predominates is the "yellow sec-

tor," while the "blue sector" is that in which the modula-

tion of 150 cycles per second predominates. The aural

courses are produced as in the case of conventional ranges

through the use of "A" and "N" signals. Aural courses

are across the airway and the visual courses are projected

along the airway in question. Other new developments

which have not yet reached a stage of actual usage are

discussed in detail in a subsequent chapter on future tech-

nical developments in navigation aids and aircraft trends.

Instrument landing aids, developed more rapidly under

war-time emergencies, are also a relatively new addition

to the system of air navigation facilities. The Civil Aero-

nautics Administration Instrument Landing System and

Ground Controlled Approach ("ILS" and "GCA") are

the systems currently in operation. Other systems in the

process of development are also discussed in conjunction

with the future technical developments mentioned in the

previous paragraph. The "ILS" is comprised of a local-

izer, glide path, middle and outer markers, and one or

two compass locators. Frequencies and identifications vised

in this system w ill be noted in tabular form in this chapter.

Basically, the "GCA" consists of two radar sets: one a

normal aircraft unit with a scope covering a radius of 25

miles or more and the other a precision unit used by the

control tower when giving precise directions to the pilots

of the aircraft during the final approach. The "GCA"
may well be used in conjunction with other instrument

landing aids.

The control of air traffic on the airways system and

around airports is implemented through the establishment

of control areas on the airways and control zones around

the airports. Air traffic control centers and the control

towers operate in unison to promote the safe, efficient,

and expeditious movement of air traffic. Control off the

airways is made possible through the appropriate Civil

Air Regulations governing such flight operations.

Air Navigation Facilities in Illinois

The system of air navigation facilities which aid in the

safe and efficient operation of aircraft in Illinois, as of

December, 1947, is shown on Plate 31. There are segments

of 14 Federal airways, with accompanying radio aids, in

the State. Chicago is the Civil Aeronautics Administra-

tion air traffic control center for the northern half of the

State, while St. Louis, Missouri, serves in the same capac-

ity for the southern portion. All the airways are con-

trolled except for the civil airway touching the western

boundary of Illinois, between Quincy and St. Louis, and

Blue Airway 44 which extends along the extreme south-

east corner of the State.

Table 30, (page 92), taken from the Airman's Guide

(Civil Aeronautics Administration), lists the current radio

navigation facilities in the State. A legend also accom-

panies the table for clarification of the data contained in

the various columns.

There are 15 radio ranges in the State, two are VHF
(Very High Frequency) omni -directional ranges, and one

is a visual-aural VHF range. The Chanute Army and

Scott Army ranges are not on a Federal airway. The Glen-

view Navy range is located near the intersection of two

Federal airways, while the remainder of the radio ranges

are installations of the Civil Aeronautics Administration.

Fan markers are located at Ashburn, Franklin Park, and

Jerseyville.

In addition to the radio ranges and the voice facilities

provided thereon, 5 control towers are located in the State.

The towers at the Chicago and Chicago-Orchard Place

Airports are Civil Aeronautics Administration installa-

tions while of the 3 remaining control towers, 2 are oper-

ated by the Army and one by the Navy. Each of the con-

trol towers transmits and receives on VHF in addition to

other frequencies.

A non-directional radio-beacon for "homing" purposes

is located at Bradford, with teletype service and an addi-

tional voice feature on VHF.
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TABLE 30

RADIO NAVIGATION FACILITIES

IN ILLINOIS

DECEMBER, 1947

Facility

Frequency,
Identification

Bearing and
Distance Class

(MQ)1. Bradford "H" Fac 382 (116.1)
2. Chamite Army Range (Rantoul) 365 (DNU,
3. Chanute Tower (Rantoul) 396 (126.18)
4. Chicago Range 350 (116.1) (CG)
5. Chicago Range 115.5 (CG)
6. Chicago Tower 278 (126.18, 118.1. 118.7)
7. Chicago Heights Range 108.3 (CG)

8. Chicago-Orchard Tower 332 (126.18)
9. Effingham Range 275 (116.1) (EF)

10. Glenview Navy Range 269 (NBU)
11. Glenview N. A. S. Tower 236 (142.74, 140.58)
12. Harvey Range (Rubinkam, 111.) 385 (GH)

Remarks,
Frequencies Guarded,
Hours of Operation

43°, 3.3 mi.

152°, 2.2 mi.

MHTV
SBMRAZ
CA
SBRAZ-DTXV
VOR
AC (ILS
VARW

13.

14,

15.

16.

17.

18.

19.

20.

21.

Joliet Range 257 (116.1) (JO)
Moline Range 224 (116.1) (MO)
Moline Airport Range 278
Newark Range 114.7 (NR)
Peoria Range 365 (116.1) (PJ)
Rockford Range 338 (116.1) (RD)
Scott Army Range (Belleville, 111.) 263 (DCD)
Scott Tower (Belleville, 111.) 396
Springfield Range 239 (111.1) (116.1) (ZD)

341°, 0.0

140°, 3.0

90°, 2.2

126°. 3.7

142°. 12.0

86°, 2.3

178°. 2.2

45°, 1.7

49° 2.2

C (ILS)

BMRLZ DTV
BMLZ DT
C\
MLWZ
SBRAZ DTV
SBRAZ DTV
ML
VORW
SBMRAZ DT
SBRAZ-DTV
SBMRAPZ-DT
CA
SBMRAZ-DT

(4); 116.1. 122.1

(3); 126.18

(3); 126.18

(3); 116.1

Unmonitored
GCA) (4) 126.18, 118.7, 118.1, 122.5

Unmonitored and operating with-

out automatic standby equipment
(4); 126.18. Glide path unmonitored
(4); 116.1, 122.1

(3); 140.58, 142.74

(3); 140.58; 3117.5 on request

(3)—Station guards 3105, 4495, 6210 kcs
(4)—Station guards 3105. 4495, 6210, 3117.5 kcs

30°, 4.7

LEGEND
(7-24)—Hours of operation

(4); 116.1, 122.1

(4); 116.1, 122.1 (I.L.S.)

3105 (0600-2300)

Unmonitored
(4); 116.1, 122.1

(4); 116.1, 121.1

(4)

(4)

(4); 116.1, 122.1

AC Approach Control Tower, CAA.
B Scheduled Broadcast Station (broadcasts weather re-

ports at 15 and 45 minutes after the
otherwise cited)

hou r unless

County, Private, etc.)

C Control Tower, CAA.
CA Control Tower, Armv
CI Control Tower, (Citv
CN Control Tower, Navy.
D Distantly Controlled.
FM VHF fan type marker (100 watts).

FMHW. . Non-directional radio beacon when combined with fan
marker.

GCA Ground control approach system.
H Non-directional radio-beacon (homing), power 50 watts

or more.
ILS Instrument landing system (voice on localizer channel).
IM VHF boundary marker.
LFM VHF fan type marker, low powered (5 watts not over

10 miles from range).

MH Non-directional radio-beacon (homing), power less than
50 watts.

ML Range (loop radiators), power less than 50 watts.
MM VHF middle marker.
MMH. . . Compass locator station when combined with middle

marker of Instrument Landing System.
MRA Range (adcock. vertical radiators), power more than

50 less than 150 watts.

7 A.M. to midnight) on a 24-hour clock basis

RADIO CLASS DESIGNATIONS
MRL Range (loop radiators), power more than 50 less than

150 watts.

OM VHF outer marker.

OMH Compass locater when installed at outer marker site

or within 5.5 miles of middle marker.

P Point-to-point radio.

RA Range (adcock, vertical radiators), power 150 watts or
* more.

RL Range (loop radiators), power 150 watts or more.

S Simultaneous (range signals and voice) type of trans-

mitter.

T Teletype.

TX Principal teletype.

V Additional voice feature on VHF.
VAR Visual-aural VHF range (every VAR has simultaneous

voice feature.

W Without voice facilities.

Z VHF station location marker at a range station.

N.B. Variation is computed at the station. The distance from
station to field is computed from the center of the range
station to the nearest edge of the usable area of the airport.

The bearing is that from the range station to airport or

fan marker.

Source: Airman's Guide, Civil Aeronautics Administration.
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$ -RADIO RANGE (VERTICAL OR LOOP

*XX "VISUAL- AURAL VHP RANGE

£\ -VHF OMNI-OIRECTIONAL RANGE

I t -FAN MARKER BEACON

-NON-DtRECTIONAL RADIO-BEACON

•if -ROTATING BEACON

ROTATING BEACON WITH COURSE LIGHTS

# -FLASHING CODE BEACON

PLATE 31

EXISTING AIRWAYS IN ILLINOIS,

DECEMBER, 1947
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TABLE 31

GROUND CONTROLLED APPROACH (GCA) UNITS

IN ILLINOIS

DECEMBER, 1947

Location Transmitting

FREQUENCIES
Receiving Remarks

Chicago Airport 350 kcs.; 109.5

126.18 mcs.

3105, 4495, 6210,

3117.5 kcs.;

126.18, 118.1,

118.7, 122.5 mcs.

Source: Airman's Guide, Civil Aeronautics Administration.

TABLE 32

INSTRUMENT LANDING SYSTEMS

IN ILLINOIS

DECEMBER, 1947

Continuous

LOCALIZER
Location Freq. Ident.

GLIDE PATH APPROACH MIDDLE MARKER
Freq. Bearing Ident. /Mil. Freq. /Ident.

OUTER MARKER
Ident./Mil. Freq. /Ident.

Chicago

Airport 109.9

Moline

Airport 110.3

338.8 132° 201

(0.79)

335 131
c

(0.71)

219

(5.8)

(4.4)

Source: Airman's Guide, Civil Aeronautics Administration.
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In conjunction with the radio ranges and other naviga-

tion aids, there are landing aids at the Chicago, Moline,

and Chicago-Orchard Place Airports which contribute to

safety in aircraft operations. These installations are noted

in the preceding two tables.

In addition to the instrument landing systems at the

Chicago and Moline Airports, there is also a system at the

Chicago-Orchard Place Airport which was commissioned

on November 4, 1947. As of that date, however, the glide

path was unmonitored although in operation. Future in-

stallations are planned by the Civil Aeronautics Adminis-

tration for Peoria and Quiucy.

Summary

From the standpoint of the facilities currently available,

Illinois is well-provided with the various radio air naviga-

tion aids. It is to be expected that any new improvements

either in operation or type of facilities will be afforded to

the State through the continued establishment of such

items at major airports and on the Federal airways. Visual

air markers for primary use by private flight operations

are being developed at the present, through private, State,

and Federal initiative.

The extension of existing airways and the development

of visual air markers, plus other air navigation aids, are

discussed further in Part 5 of this study.
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EXISTING AIR SAFETY PROVISIONS

Introduction

Increased effectiveness and adequacy of air safety facil-

ities and regulations are fundamental factors influencing

the future and growth of aviation. These factors are es-

pecially important at the present, for there has been such

an accelerated growth in the number and use of aircraft

for both commercial and private operations and a corre-

sponding increase in the complexity of air traffic control,

particularly under adverse weather conditions. The in-

creased speed of aircraft also adds to the traffic control

problem. The majority of the 81,000 aircraft registered in

the United States as of 1947 (94,800 as of January 1,

1948) are small planes which, for the most part, do not

have adequate two-way radio equipment. However, this

particular detriment to efficient air traffic control is grad-

ually being eliminated through the provision of new and
improved light-weight radio installations.

The urgency of increasing the safety factor in flight

operations has spurred both governmental and commercial
interests to concentrated efforts toward the development
and provision of new air traffic control, instrument land-

ing, and other air navigation aids. A considerable amount
of Federal money has already been authorized for the early

installation of instrument landing systems at many air-

ports and several of these are already in operation, as men-
tioned in the preceding chapter.

Elements of Air Safety

One of the first and most neglected of the elements enter-

ing into air safety is the adequacy of airports. This relates

to the size and location of landing areas, length and width
of runways and landing strips, and the adequacy and
sufficiency of approach zones, lighting, marking, and air

traffic control equipment.

A second factor is the training of skilled pilots, mechan-
ics, and all types of personnel engaged in the operation,

control, and supervision of air traffic and ground activities.

Third, the adequacy and sufficiency of regulatory pro-

visions and air navigation aids on the airways provide for

the safe and efficient operation of all aircraft on and off

the airways. The regulations are both Federal and State

in nature in some States, as in Illinois.

Another element entering into safety of flight operations

is the airworthiness of the aircraft and the types and qual-

ity of the safety and navigation aids in the aircraft.

Nature and Causes of Accidents

Study of the nature and causes of domestic air carrier

and non-air carrier flying accidents over a 5-year period

reveals that the relative percentages of the types or natures

and the causes of aircraft accidents remain about the same.
The following two tables show these natures and causes of

air accidents as an average over a 5-year period. The sta-

tistics were developed by the Civil Aeronautics Adminis-
tration from analyses conducted by the Civil Aeronautics
Board. Due to the method of compilation of the material

and the necessity for assembling such information for a

large number of accidents in order to determine more
clearly their nature and causes, the tabular presentations

are for the Nation as a whole rather than for only the

State.

As noted, most accidents in both air carrier and non-air

carrier operations occur during landings and take-offs,

when about 64 and 67 per cent, respectively, of the acci-

dents happen.
There is a higher percentage of collision accidents oc-

curring in the case of domestic air carrier operations than in

non -air carrier flying, and this could be largely the result

of more operations during inclement weather and at night

in airline operations than would be the case for non-air

carrier activities.

The average percentage of occurrence of accidents re-

sulting from forced landings reveals that fewer such acci-

dents occur in air carrier than in non-air carrier flying.

Maintenance and the experience of the personnel involved

are strong factors in this respect. The same relative rela-

tionship exists in regard to spin or stall accidents.

The nature of accidents classified as "other'" reveals a

higher percentage of occurrence for domestic air carrier

flying than for non-air carrier operations. Such accidents

include those which may be typed as structural failures,

fires in the air, various miscellaneous accidents, and those

of which the nature is undetermined.

Personnel errors constitute the major cause of accidents

in both domestic air carrier and non -air carrier flying,

with respective percentages of about 47 and 70 per cent.

Such errors include error of judgment, poor technique,

disobedience of orders or regulations, carelessness or neg-

ligence, miscellaneous causes on the part of the pilot, and
various other errors of other personnel.

Accidents caused by power plant failures occur most
frequently in the case of non-air carrier flying, while the

reverse is true of accidents caused by structural failures.

Weather is a more frequent cause of domestic air car-

rier accidents than for those accidents of non-air carrier

flying. This is apparent from the wider scope of operations

conducted by the air carriers. The same relationship is
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TABLE 33

NATURE OF FLYING ACCIDENTS,

1940—1944

(5-YEAR AVERAGE)

Domestic
Air Carrier Non-Air Carrier

% %

1. Landing 41.4 43.2

2. Take-Off (Including Taxi) 23.0 24.8

3. Collision 14.4 5.4

4. Forced Landing 5.0 17.6

5. Spin or Stall 1.8 5.0

6. Other 14.4 4.0

Total 100.00% 100.00%

Source: Civil Aeronautics Administration -Civil Aeronau-

tics Board.

TABLE 34

CAUSES OF FLYING ACCIDENTS,

1940—1944

(5-YEAR AVERAGE)

Domestic
Air Carrier Non-Air Carrier

% %

1. Personnel Errors . 46.8 20.0

2. Power Plant Failures ... 5.2 13.8

3. Structural Failures 13.0 5.2

4. Weather 15.0 4.0

5. Terrain 10.4 4.6

6. Other 9.6 2.4

Total 100.00% 100.00%

Source: Civil Aeronautics Administration-Civil Aeronau-

tics Board.

prevalent in those accidents caused by the terrain and
"other" or miscellaneous causes.

While the analysis of accidents lists a specific nature

and cause for each accident, it is apparent that a combi-

nation of natures and causes is actually a more specific

statement of the situation pertaining to aircraft accidents.

For example, pilot error may develop from operations in

adverse weather conditions; one or several combinations

of conditions may result in an accident.

Personnel error, the predominant cause of accidents,

cannot be eliminated entirely in the effort to decrease the

number of flying accidents. However, such errors can be

more closely controlled and minimized by carefully con-

sidered regulatory measures; by the provision of addi-

tional and improved air navigation aids, air traffic control,

and instrument landing devices on the airways, airports,

and in the aircraft; and by the proper training of all per-

sonnel.

Such contributory causes of accidents as inadequate

lighting of airports and airport approaches, improper air-

port location, obstructed approaches, insufficient runway
and landing strip lengths and widths, and other inherent

defects in airports and air traffic control can be largely

remedied through the provision of sound airport planning,

regulation, and the continued development of all air navi-

gation facilities.

Improving the Adequacy and Safety of Aviation Facilities

To increase the safety of flight operations on and off the

airways and at the airports, the Civil Air Regulations re-

cpiire that all civilian pilots and aircraft meet certain mini-

mum standards. Any person who operates an aircraft is

required to hold a certificate issued by the Administrator

of Civil Aeronautics giving proof that the person is prop-

erly qualified and physically able to operate an aircraft

safely. Minimum standards of construction and perform-

ance must be met by all aircraft before they can be cer-

tificated as being airworthy. Besides these specific refer-

ences to aircraft and airmen, the Civil Air Regulations,

as mentioned previously in this study, regulate all phases

of flight activities.

In addition to Federal regulation, Illinois and some
other states have also enacted legislation to permit the

regulation of aviation activities and facilities by State

agencies in conjunction and cooperation with the Federal

government. The rules and regulations of the Illinois De-
partment of Aeronautics are summarized as follow s, with

special emphasis on the provisions relating to safety in

flight operations.
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Air Safety. The authority and responsibility of the

pilot for the safe operation of the aircraft is established,

and careless or reckless operation and the use of intoxicat-

ing liquors and narcotics are prohibited.

Accidents. Aircraft accidents occurring in the State

will be investigated by the Department of Aeronautics in

cooperation with other public authorities.

Airports and Restricted Landing Areas. The 5

classes of airports and the minimum requirements as es-

tablished by the Department are discussed in Chapter IX,
as well as the regulation of restricted landing areas, sea-

plane bases, and landing facilities for non-conventional
aircraft.

Except for airports or restricted landing areas which
were in existence on or before July 1, 1945, no such facil-

ities can be operated in the State without a certificate

of approval issued by the Department. Also, a cer-

tificate is required for any extension or alteration of air-

ports or restricted landing areas in the State, within the

limits of the definition of the Department in regards to

"alteration or extension of an airport."

Spacing standards of airports are also established by
the Department which apply to all airports in Illinois

except those which were in existence on or before July 1,

1945. These standards are shown in Table 35.

TABLE 35

AIRPORT SPACING STANDARDS,

ILLINOIS DEPARTMENT OF AERONAUTICS

Class of 1 2 3
Airport

4 5 and
above

NUMBER OF MILES BETWEEN BOUNDARIES

12 3 4

2 3 3 5

3 4 5 6

4 5 6 7

5 and 5 6 7

above

Source: "Rules and Regulations,"

of Aeronautics

5 5

6 6

7 7

8 8

8 8

Illinois Department

To account for obstructions in approach zones to run-

ways or landing strips, the Department has established

the following glide path ratios:

Class 1 airports—not less than 15 to 1,

Class 2 airports—not less than 20 to 1,

Class 3 and above—not less than 30 to 1,

and instrument landing paths at any airport—not less

than 40 to 1.

The approach zone, as defined in the rules and regulations,

is an area 500 feet in width at the end of a landing strip

and extending to 2,500 feet in width at a distance of 2

miles from the end of the landing strip.

Buildings are to be located so as not to constitute a

hazard to take-offs and landings of aircraft on any part

of the landing strip or runway of the airport or restricted

landing area.

The landing area is required to be firm enough for all-

weather operations, nearly level, and free of hazardous
obstructions, depressions, and growths of weeds, grass, or

other vegetation which might impair safe operations.

All airports, boundaries, and hangar areas must be ap-

propriately marked according to the regulations of the

Department. Also, closed fields and prohibited areas shall

be so indicated by suitable markings.

Lighting facilities must be approved by the Department
and shall conform to the specifications of the Civil Aero-

nautics Administration.

In order to insure further the encouragement of safety,

the rules and regulations of the Department and approved
traffic patterns must be displayed prominently at each

airport or restricted landing area. The authority and
duties of each holder of an airport certificate of approval

are included in the rules and regulations, as well as the

right of waiver on the part of the Department in regard

to portions of the rules and regulations under certain con-

ditions and circumstances.

Miscellaneous Commercial Operations—Barn-
storming. Operations classified as "barnstorming" are

not permitted in Illinois, although landings at isolated

places other than airports or restricted landing areas are

permitted for the enplaning or deplaning of passengers,

express, or for other purposes.

Practice and Procedure, Procedure Governing
Hearings, and Petitions for Rehearing. As implied,

these are parts of the rules and regulations pertaining to

the conduct of various proceedings, hearings, and applica-

tions in which the Department is involved.

Registration of Federal Pilot and Aircraft Cer-
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tificates. With certain exceptions, Federal pilot and air-

craft certificates must be registered with the Department,
which will issue a certificate of registration annually as of

January first. A nominal fee is required for each certifi-

cate. The Federal certificates and State certificates of

registration must be available for immediate inspection

upon demand.
Copies of the rules and regulations of the Department

are available upon request.

Although a relatively small percentage of aircraft acci-

dents are caused by collision in flight, as indicated by the

tabular presentation of the accident data, airport plan-

ning with strict adherence to both Federal and State regu-

lations will provide a desirable safety factor and help to

reduce air collision and other accidents caused by con-

gested air traffic.

Considerable emphasis in designing and locating air-

ports should be placed on proper approaches to the land-

ing area. Too frequently, it is found that airports have
been designed without adequate approaches or have been
located adjacent to privately-owned land upon which
buildings, structures, or other developments have been
erected or which may be erected at such heights as to

impair the safety and usefulness of the landing areas.

Many airports, both large and small, have been con-

structed with utter disregard of approach zone clearances

and to the needs of the future with the result that a ma-
jority of present airports lack adequate approaches.

The air space surrounding all airports should be con-

sidered as a part of the landing area and should be pro-

tected in order that the airport itself may retain its useful-

ness and have an adequate safety factor. In addition to

the Federal and State rules and regulations relating di-

rectly to aviation activities, certain other ways of pro-

tecting the airport approaches are as follows:

1. Voluntary action of the hazard owner.

2. Purchase of land near the airport and removal of

hazards located thereon.

3. Purchase ofair-space rights over land near the airport.

4. Acquisition of air-space rights over land near air-

ports by the power of eminent domain to raze present and
prevent future hazards.

5. Police power of condemnation of hazards.

6. Zoning to prevent and eliminate hazards near airports.

7. Use of the commerce power by the Federal Govern-
ment.

The Illinois Aeronautics Act and the Airport Zoning
Act of 1945 enable the State to plan, promote, supervise,

regulate, and safeguard the development of aviation in the

State.

The Illinois Aeronautics Act is intended to "further the

public interest and aeronautical progress by providing for

the protection and promotion of safety in aeronautics." It

permits the State to exercise regulatory powers over per-

sons and properties relative to aviation development and
safety; to develop a State-wide system of airports by
planning, cooperating, and assisting the political subdivi-

sions of the State; to establish uniform rules and regula-

tions in conformity, of course, with Federal statutes; and
to give financial assistance in planning the construction,

expansion, or improvement of airports owned or controlled

by the various municipalities or other political subdivisions.

The Airport Zoning Act defines airport hazards as con-
trary to the public interest, declaring "(a) that the crea-

tion or establishment of an airport hazard is a public

nuisance and an injury to the community served by the

airport in question; (b) that it is therefore necessary in the

interest of the public health, public safety and general

welfare that the creation or establishment of airport haz-

ards be prevented; and (c) that this should be accom-
plished to the extent legally possible, by exercise of the

police power, without compensation. It is further declared

that both the prevention of the creation or establishment

of airport hazards and the elimination, removal, altera-

tion, mitigation, or marking and lighting of existing air-

port hazards are public purposes for which the State and
its political subdivisions may raise and expend public

funds and acquire land or property interests therein."

The political subdivisions are also enabled and author-

ized "to adopt and administer, and enforce, under the

police power . . . airport zoning regulations for that part

of such airport hazard area which is within its territorial

limits, . . . (which) specify the land uses permitted and
regulate and restrict the height to which structures and
trees may be erected or allowed to grow."

Summary
In contrast to many other States, Illinois is adequately

prepared through its various regulatory measures to pro-

vide for the safe and efficient promotion of aviation within

the State, in cooperation with Federal regulatory provi-

sions. Through these regulations, competent supervision

of all flight activities, aviation facilities planning and oper-

ation, and the encouragement of all aviation activities is

possible. The development of the proposed plan of avia-

tion facilities will be greatly simplified by these regulatory

provisions.
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FUTURE TECHNICAL DEVELOPMENT FACTORS

Introduction

An analysis of aircraft and engine design trends and

possibilities is of interest in a study of aviation facilities,

as the price, utility, and numbers of aircraft in operation

will be directly affected by such future developments. The
requirements for new airports and the adequacy of the

existing airports will also be affected.

From a standpoint of technical development alone,

aviation has been advanced considerably as a result of the

impetus created by the recent war and the highly organ-

ized aeronautical research which resulted. Far-reaching

advancements in aircraft design, engine research, instru-

ment flight procedures, and other related improvements

resulted in advances in aviation not beyond the visionary

stage prior to the war.

As may be expected, war-time developments were

pointed toward higher power output of aircraft engines

and greater speeds than are practicable in the field of

small planes. Certain of the recent developments, how-
ever, may be adaptable to transport aircraft and others

may be modified in the future to be suitable for the light

aircraft types. It is reasonable to assume that research

will now be directed toward developing more efficient

light planes at lower prices and in greater quantities.

Aircraft Engine Design

Various authorities, acknowledged in another part of

PLATE 32
SIMPLE RECIPROCATING AIRCRAFT ENGINE

Source: Continental Motors Corporation

PLATE 33
COMPOUND RECIPROCATING AIRCRAFT ENGINE

Source: Society Of Automotive Engineers

RECIPROCATING ENGINE
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RECIPROCATING ENGINE
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this report, have made comprehensive studies of the future

trends in aircraft and aircraft engine design. The results

of these studies, adapted and amplified in the course of

this study, are a basis for the discussion and the accom-
panying plates which follow.

Predictions of future trends up to 1957 are believed to

be substantiated by a sufficient variety of authoritative

opinions and factual trends to be reasonable. Beyond
1957, it is extremely hazardous to make predictions of

future developments in an industry advancing and chang-
ing as rapidly as the aircraft industry. Therefore, while the

projections up to 1957 have been shown as a single line

projection, those beyond 1957 are bracketed to allow

reasonable latitude.

Power plant design is one of the most important factors

which influences aircraft design; therefore, prior to a dis-

cussion of the trends of the various aircraft types, such as

transport, executive or industrial, and private aircraft, a

brief description of the various types of power plants now
being developed or undergoing research is appropriate.

The Reciprocating Engine. A simple reciprocating

engine of the type used in light aircraft is shown in Plate

32. Plate 33 presents a diagrammatic sketch of a com-
pound reciprocating engine with an exhaust-driven tur-

bine geared to the crankshaft. This engine amounts to

several small reciprocating engines joined together to form
a large engine, such as those used by transport or military

aircraft.

The five graphs on Plate 34 illustrate the trends in use
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in aircraft engine design. The general tendency of the

horsepower of reciprocating engines is indicated in Graph 1.

The general trends in specific fuel consumption (effi-

ciency) for the high-powered reciprocating engine, as

shown in Graph 2, indicate that the reciprocating engine

will continue to be the most generally used aircraft power
unit for several years hence because of its economy of

operation.

The indicated trend of compression ratios is shown in

Graph 3. The effect of increased compression ratios is a

requirement for better grades of fuel and, on the other

hand, a decrease in specific fuel consumption or increase

in efficiency.

At the present time, the small reciprocating engine, fre-

quently referred to as the private-owner type of engine,

has an average rating of approximately 110 horsepower.

The compression ratio and specific fuel consumption are

shown in Graph 4. Although the upper limit of compres-
sion ratios shown for the year 1970 may appear to be opti-

mistic, a recent announcement by the automotive manu-
facturers concerning a very high compression engine makes
it reasonable to assume that a similar trend toward high

compression engines may take place in aircraft engine

design. As explained previously, a decrease in specific fuel

„__..

PLATE 35
TURBO-JET AIRCRAFT ENGINE

Source: Society Of Automotive Engineers

PLATE 36
TURBO-PROP AIRCRAFT ENGINE
Source: Society Of Automotive Engineers

consumption may be expected with increasing compres-
sion ratios, as shown on Graph 5.

The Turbo-Jet Engine. A typical turbo-jet engine, as

shown in Plate 35, consists of an air inlet, compressor, a

combustion chamber, a turbine for driving the compres-
sor, and an exhaust nozzle. Forw ard thrust is provided by
the change in momentum of the exhaust gases leaving the

nozzle.

The Turbo-Prop Engine. Plate 36 shows the turbo-

prop to be identical to the turbo-jet except that it incor-

porates a reduction gear for driving the propeller. Rela-

tively little energy is utilized in the exhaust nozzle for

propulsion, with the major portion being absorbed in the

turbine and transmitted to the propeller.

The characteristics of jet engines are illustrated in the

two graphs on Plate 37. Graph 1 shows a definite upward
trend in gross horsepower. The specific fuel consumption
(pounds of fuel per brake horsepower per hour), which is

an indication of the efficiency of the engine, shows a down-
ward trend which indicates the engine will improve in

efficiency considerably and will definitely compete with

the reciprocating engine in fuel economy, as may be seen

in Graph 2. There are factors, such as propeller design,

which may restrict the development of higher horsepowers

TURBO-PROP ENGINES

GRAPH I

PLATE 37
CHARACTERISTICS OF JET AIRCRAFT ENGINES

Reference: Society Of Automotive Engineers
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if efficient propellers cannot be designed to keep pace with

the design of the turbine itself.

The Ducted-Fan Engine. The ducted-fan type of

turbo engine shown on Plate 38 is a variation of the turbo-

prop engine, which eventually may show a relatively equal

usage with the turbo-prop. In simple terms, the ducted-

fan is an enclosure of a one or two-stage fan in a duct sur-

rounding the engine. Air passing through the fan produces

thrust, which is added to the thrust from the main fan.

The Pulse-Jet Engine. Another type of jet engine is

the pulse-jet, which is sometimes known as a "buzz-

engine," "resojet," and "aero-resonator." It is shown on
Plate 39. This engine is composed of a metal tube with

one-way flow check valves at the forward end. The pres-

sure rise of the burning fuel and air mixture closes the

check valves and drives the gases out of the tailpipe. The
pressure then drops and the valves reopen, admitting a

fresh charge. Experiments have been conducted with this

type of jet engine applied to small units, but due to several

major disadvantages it is impossible to predict that this

type of unit will be developed sufficiently for aircraft

usage by 1970. At present, pulse-jet units are suitable only

for very short accelerated operation, such as in guided

missiles.

Trends in Aircraft Engine Adaptation
The probable fields of use in terms of efficiency ranges

of the three types of aircraft power plants of the near

futvire are shown on Plate 40. As indicated, the recipro-

cating engine predominates in the low-power field, over-

laps into the gas-turbine, propeller-driven field, and is

not considered in the high-speed fields. The turbo-prop

field overlaps both the low and high-speed fields but

cannot approach the jet propulsion speed.

The turbo-prop has been found practicable primarily

for very large horsepower sizes, or above those power rat-

ings obtained by reciprocating engines. Its use for small

horsepower outputs has not as yet proven to be entirely

satisfactory, nor does it appear practicable to achieve effi-

ciencies in small size units comparable to small reciprocat-

ing engines in the immediate future.

Characteristics of small turbo-prop engines are shown
in the two graphs on Plate 41. Although there is a consid-

erable variance of opinion, the consensus of authorities,

as shown in Graph 1, is that by 1970 the efficiency of the

small turbo-prop will be improved sufficiently to give

some competition to the small reciprocating engine. It is

expected that these engines will be used in a variety of

types of small aircraft.

TURBO-PROP ENGINES

GRAPH 2
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PLATE 38
DUCTED-FAN AIRCRAFT ENGINE

Source: Society Of Automotive Engineers

PLATE 39
PULSE-JET AIRCRAFT ENGINE

Source: Society Of Automotive Engineers
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The advantages of the small turbo-prop a\ ill be similar

to those for the large engines of the same type. In the case

of trainers, there is the added advantage of simulating

the controls of the large turbo-prop type of engine.

The general trend of the compression ratio of small

turbo-prop engines is indicated by Graph 2. As in the case

of the reciprocating engine, an increase of compression

ratio tends to improve the specific fuel consumption. This,

in turn, indicates that it is very likely that the small turbo-

prop will eventually be a competitor in the light plane field.

Trends in Transport Aircraft. Although there is

considerable divergence of opinion among authoritative

sources, Graph 1, Plate 42, is believed to illustrate a rea-

sonable and conservative estimate of the trends in the

use of turbo-jet and turbo-prop engines for commercial
transport aircraft. The trend indicates that use of the re-

ciprocating engines will decrease as the use of turbo-prop

engines increase. The turbo-prop is expected to be used
eventually in 60 to 90 per cent of all air transports, and
the turbo-jet will prove less practicable in this respect.

Graph 2, Plate 42, indicates the prospective speed of

commercial air transports by years. It is possible that

high-speed luxurv airliners driven by turbo-jets will be
available in the future. Whether such speeds are practi-

SPEED-MILES PER HOUR

REC IPROCATIN G

EH SINE

CAS - TURBINE
PROPELLER

JET

PROPULSION

PLATE 40
EFFICIENCY RANGES OF AIRCRAFT ENGINE

Reference: Westinghouse Electric Corporation

cable for air transports up to 1970 is highly problematical.

Such high speeds will probably be attained by use of

turbo-jets which are more efficient than turbo-props at

speeds of above approximately 450 miles per hour. Ini-

tially, turbo-props may be installed in the outboard en-

gine nacelles of existing 4-engine transports; complete con-

version of these aircraft to turbo-prop engines will prob-

ably precede new aircraft designed for exclusive use of

turbo-prop engines.

Trends in Cargo Aircraft. The anticipated trends in

cargo aircraft are shown in Graph 3, Plate 42. As can be
noted in comparing this graph with that for commercial
transport aircraft, it is not expected that the speeds of the
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COMMERCIAL AIR TRANSPORTS COMMERCIAL AIR TRANSPORTS
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cargo aircraft will be as high as for the former types of

aircraft. As fundamental requirements of power plants for

cargo aircraft will be as high as for the former types of

aircraft. A fundamental requirement of power plants for

cargo service is economy of operation rather than speed.

Cargo aircraft are expected, therefore, to be propelled

almost entirely by reciprocating engines for a number of

years.

Probably by 1970, the turbo-prop and the reciprocating

engine will be used in equal quantity. It is expected that

the turbo-prop will become efficient enough several years

hence in order to compete with the reciprocating engine,

especially since its light weight will be a factor of consid-

erable importance.

The turbo-jet is not expected to make a strong bid for

operation in cargo aircraft at present because of its low

efficiency at low altitudes and because of the lesser need

for speed.

Trends in Executive Transport Aircraft. The
curves for executive type transport aircraft are very simi-

lar to those for cargo aircraft, as shown by comparing

Graph 4 with Graph 3 on Plate 42.

The reciprocating engine is expected to predominate for

several years, but the turbo-prop should be used by 1970

about equallv with the reciprocating engine. Practically

no turbo-jet aircraft are expected in the executive trans-

port group.

Trends in Private Aircraft. The reciprocating engine

will predominate in private aircraft, even up to the year

1970 as indicated in Graph 5 of Plate 42. A few turbo-prop

engines may be used in light aircraft but virtually no
turbo-jets. Any demands for increased speeds attainable

by use of turbo-prop engines in light aircraft will not, it is

believed, offset the high cost of operation of such engines.

The speeds to be encountered or desired in the private

plane field are relatively low. The trends in the various

types of aircraft are summarized in Graph 6, Plate 42.

Other Technical Advances in Aircraft Design

Developments of significant importance in aircraft de-

sign other than advances in power-plant design also have
an important bearing in determining the future require-

ments to be met by airport planning.

The Cross-Wind Landing Gear. As shown on Plate

43, this device enables an aircraft to land on runways at

an angle to the prevailing wind exceeding that possible

by aircraft equipped with conventional landing gear. A
kingpin in the landing wheel provides a pivot which en-

ables the wheel to turn 25 degrees on either side of the

center. The effect is to permit the aircraft to yaw in either

direction while the wheels maintain a straight roll down
the runway. Small aircraft have been landed in 90-degree

cross-winds up to 30 miles per hour in velocity; the larger

Fairchild has been landed 90 degrees to a wind having a

velocitv of 50 miles per hour.

There are many factors which favor the use of this new
type of landing gear which have been cited by the pro-

ponents of this development. Among the advantages

named are: single runway airports could be utilized, re-

ducing the cost of land acquisition and increasing the

availability of sites; operations could be conducted from
airports close to communities without necessitating flights

over congested areas; wider usage of private planes would

be encouraged; and the cost of installation of such gear

is not excessive.

Although airport design would be affected profoundly

by the general acceptance of such gear, the Civil Aero-

nautics Administration has stated that it "will not order

communities to revise plans under the 1947 program inci-

dent to the probable ultimate general acceptance of the

cross-wind landing gear. Its stage of development and

the probable time necessary for general adoption is such

that we would not be warranted in upsetting the program

to the extent that might be involved." However, early

cognizance of the cross-wind landing gear should be taken

in airport planning.

The Silent Propeller. One of the major difficulties

to be overcome in locating new airports is the general ob-

jection to the noise produced by aircraft operations. Al-

though experience has frequently proven that new airport

developments attract residential as well as business de-

velopments to their fringes, it is generally believed that

some types of airports tend to reduce the value of adja-

cent existing residential property. As a result, research is

now being conducted to reduce propeller noise. It is be-

lieved that noise from the engine alone will be no more
objectionable than that created by normal heavy auto-

mobile traffic on the streets.

Noise in propeller operation would probably be elim-

inated by a design which calls for more blades and a reduc-

tion in the speed at which propellers rotate. The cost,

however, may be increased somewhat. Such achievement

in aircraft propellers appears possible within the next

decade. The principal objection and handicap to close-in

airports would then be eliminated to a great degree.
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The Helicopter. Helicopters are rotating-wing air-

craft, with the lift being provided by the rotation of blades.

The nature of the craft permits it to have direct lift and
to be extremely versatile. Obviously this type of aircraft

requires no special airport facilities, other than parking

space, as they require an area of only 5 or 6 times the

spread of their rotors and luay even land on roof tops.

The helicopter is most commonly thought of as a

medium which will be used in increasing numbers in the

future to reduce the handicap of prohibitive ground travel

time in the use of commercial airline services. Statistics

indicate that 50 to 75 per cent of the ground travel time

could be eliminated by helicopter taxi service between the

downtown or suburban areas and the main passenger air-

line terminal. Such service would make shorter airline

hauls practicable. To compare with the cost of present

limousine service, helicopter fares of from 10 to 12 cents

per mile would be necessary. This is believed to be entirely

possible when 30- to 40-passenger helicopters are devel-

oped. The Civil Aeronautics Board has already granted

certificates for a limited period for the carriage of mail,

persons, and property to certain carriers.

Besides air mail, taxi service, and short-haul passenger

service (similar to a commuter service planned for several

communities close together in Rhode Island), there are

many interesting uses for helicopters. The high degree of

suitability of this type of aircraft for aerial photography,

package delivery, inter-factory liaison by industrial exec-

utives, aerial police activity, forest fire patrol, pipe line

maintenance, disaster mercy missions, and many other

purposes is indicative of the great future possibilities of

the helicopter as a supplement to conventional aircraft

and other types of ground transportation.

CONVENTIONAL -TYPE
LANDING GEAR

CROSS-WIND LANDING GEAR
(CASTERED TYPE )

PLATE 43
CASTERED LANDING GEAR

Source: Goodvear Tire & Rubber Company

109 STATE OF ILLINOIS—STUDY OF AVIATION FACILITIES



Roadable Personal Aircraft and Flying Auto-
mobiles. To differentiate between the roadable aircraft

and the flying automobile, the wings, propeller, and other
flight equipment of a flying auto are not organic equip-
ment as on the roadable plane, which carries its flight

gear neatly packaged and available at all times. The two
types, however, are frequently referred to by either name.

Usage and future research will dictate which type or

what modification of known types will be most practical.

Initially, the cost of either type will probably be high until

engineering methods have been developed to make the
craft sufficiently light and strong for both ground and air

travel and still be within the price range of the average
to medium income groups.

The flexible type of operation permitted by such an
automobile or aircraft which combines the virtues of both
the private automobile and small plane into one unit is in

itself an impetus to its earlv development. Generally

speaking, the flying auto would operate out of fixed bases.

The roadable plane, with its organic flying equipment,
could set down or take to the air at any intermediate

point; inclement weather would merely force the vehicle

to operate as an automobile until conditions permitted its

use as an aircraft again.

The Channel-Wing Aircraft. A new innovation in

wing section design known as the "Channel Wing," by
W. R. Custer, affords extremely low landing speeds
through the provision of added lift to the wing section.

Experiments have already been conducted in twin-engined
aircraft with such a design. The channel wings have the

appearance of half cylinders, and the air is "channeled"
into a half-funnel ahead of the propellers. The action of

the air, it is stated, reduces the air pressure on the top of

the wing as the air is drawn rapidly through the channel
wings by the propellers. The pressure on the lower portion

of the wing remains the same, producing a pressure differ-

ential between the two surfaces and resulting in lift. Ex-
tensive experiments conducted with this wing design may
prove to have a definite impact on personal aircraft de-

velopment in particular.

Reversible Propeller. This type of propeller is most
desirable from a safety standpoint in that it can shorten

the landing distance by acting as a brake and can be used
as a brake in case it appears that a plane cannot become
airborne in time to clear an obstacle. However, safety

cannot be compromised by extreme reductions in runway

lengths merely on the basis of reduced landing lengths of

aircraft.

Ram-Jet Propeller-Tip Drive. As efficiency is im-
proved, a ram-jet driving the propeller through the tips

may compete with the reciprocating engine in the low-
price field. The principle of operation is relatively simple.

A ram-jet is located near the propeller hub. Its power,
directed through the propeller hub and blades and ex-

panded at the tips through specially designed thrust out-

lets, causes the propeller to rotate. With this type of

drive, maintenance would be low, a large amount of warm-
up time before take-off would be eliminated, and engine

instruments and controls would be simplified.

Instrument Landing and Air Navigation Aids

The need for more effective aids for the efficient control

of air traffic on and off the airways, safe instrument land-

ing operations, and improved air navigation becomes more
apparent with each technical advance in aircraft design

and performance and with the increase in air activity.

Not only is the development of instrument landing and
air navigation aids, in conjunction with improved tech-

niques and methods of air traffic control, directed toward
the ultimate goal of "all-weather" flight operations, but
also the increasing speed and range of aircraft and the

growing air traffic volume demand an increase in the effec-

tiveness and safety of such facilities. The increased cruis-

ing speeds and numbers of aircraft, both commercial and
private, result in a heavy densitv of traffic on the airways

and in the control zones around airports. Such density

naturally demands effective traffic control to promote
safety and to permit the efficient movement of traffic under
both contact and instrument flight conditions.

Several of the suggested systems of air navigation aids

and air traffic control are discussed in the following para-

graphs. Whether a modification of one or more of these

systems or an entirely new development will be adopted
for use by commercial and private air transportation can-

not be predicted until extensive tests have been conducted
under all conditions with due cognizance being given to

the elasticity needed in such systems in order to incorpo-

rate new and more efficient aids as they are developed.

SCS (Signal Corps System)—51. This system offers

immediate availability of equipment and permits an in-

terim method of control until an ultimate system is per-

fected.
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The SCS—51 is a portable version of the VHF (Very

High Frequency) instrument landing system developed

before the war. It consists of three elements: localizer,

glide path, and marker beacons.

The localizer is a VHF radio transmitter, located be-

yond the end of the runway, which broadcasts two pat-

terns with separate and distinct signals to the airborne

localizer receiver. By the strength of the two signals the

pilot knows whether he is on course or to the right or left.

The glide path transmitter works on the same principle

and is located just off the approach end of the runway.

The third element of the system, marker beacons, con-

sists of three low-powered transmitters located respectively

at the approach end of the runway, one mile out, and four

and one-half miles out, and which transmit vertical beams.

The principal difference between SCS—51 and the VHF
instrument landing system of the Civil Aeronautics Ad-
ministration is that the former uses 90 and 150 cycles per

second modulation to distinguish between the right and
left pattern systems while the latter employs phase com-
parison.

Lanac (Laminar Air Navigation and Anti-Collision)

System. Safety in flight for short-range navigation and
collision prevention, instead of airport approach and land-

ing, is the purpose of this system. Two units furnish the

basic system, consisting of an interrogator-responsor or

challenger equipped with a visual L-scope display and a

reply device or transponder.

The basic designs are radar transmitter-receiver combi-

nations in which one unit acts as a master and the other

is activated by the reflected signals of the master units

from high buildings, mountains, obstructions, or from
other planes. The challenger receiver picks up the signals

from the transponder-transmitter and displays on the L-

scope the range and azimuth of the answering aircraft or

obstruction.

Aerotronics System. Airborne search radar, ground
surveillance radar, and airborne and ground transponder

beacons form the Aerotronics air navigation, traffic con-

trol, and instrument landing system.

In general, the complete system consists of airport mon-
itor units, ground transponders for navigation and colli-

sion warning, a special arrangement of ground transpond-

ers for instrument landing, and the airborne search radar.

The Aerotronics system has the basic idea of providing

the pilot with "eyes" rather than dealing with secondary

methods as in existing systems.

The system offers the advantages of collision warning

against both equipped and unequipped aircraft and ground
obstructions, weather and turbulence detection, and some
terrain and navigational information even where no bea-

cons have been installed.

Teleran System. A combination of search radar, radar

transponders, and television comprises the Teleran sys-

tem. Teleran has been proposed as an ultimate solution

to air navigation and traffic control. Among the advan-
tages claimed for Teleran are pilot participation with the

ground control in handling traffic problems, flexibility in

choice of paths to be flown, use of the same apparatus for

all operations including taxi control, and a potentially

great reduction in voice communications through the pres-

entation of increased amounts of information in graphic

form. The present proposal does not include absolute auto-

matic control in that it leaves the pilot and the ground
controller visual aids, but with some modification it can

be adapted to automatic flight procedures.

In order for the aircraft to determine its altitude at any
given time, a transponder is carried which is coded to give

altitude. Other equipment which would be included in the

entire system are: (1) high-powered search radar sets

spaced along major airways and which may be unattended

with the pictures being transmitted automatically; (2)

lower-powered sets at major airports to observe and con-

trol the aircraft scheduled to land at those airports; and

(3) high-precision sector search sets at all instrument air-

ports to supply the information for instrument landing

together with suitable television transmitters for sending

the information aloft.

Sperry Microwave Air Traffic Control System.

The Sperry system is a proposal for a comprehensive

method using CW (Continuous Wave) microwave tech-

nique for guidance and pulse techniques for surveillance.

This system provides another solution to air navigation,

traffic control, instrument landing, and all-weather flying.

Ill STATE OF ILLINOIS—STUDY OF AVIATION FACILITIES



Each component for the system is being designed to have
a maximum of flexibility.

The planning for this system eliminates radar or pulse

techniques as far as guidance is concerned, but it does

recommend their use for ground surveillance. As an acces-

sory for the present Sperry gyro pilot, the Sperry system
includes an automatic approach control device. It is de-

signed to operate with the standard SCS—51 VHF glide

path and localizer. This automatic approach control de-

vice also has been flight -tested to operate with the Sperry

Microwave Landing System instead of the SCS—51 system.

Navaglobe, Navar, Navaglide, and Navascreen
Systems. As another solution to the problems of air navi-

gation, traffic control, and instrument landing, four sys-

tems are proposed as follows: (1) Navaglobe for long-

range navigation; (2) Navar for airport traffic control; (3)

Navaglide for instrument and automatic landings; and

(4) Navascreen for assembling and displaying information

in traffic control centers.

These proposals cover all phases except short-range nav-

igation, since present equipment appears to be satisfactory

for that condition.

The Navaglobe system includes two indicators: one

azimuth meter showing the azimuth angle from the station

to the aircraft, and the other an ADF (Automatic Direc-

tion Finder) meter giving the bearing of the station from
the aircraft. Based on this long range system, it is expected

that approximately 75 ground stations would be necessary

to cover most of the globe.

Navar, for traffic control around airports, consists of

eight functional instruments. The first three provide

ground radar scope displays of the positions of aircraft

within the effective radius of the ground station. The next

two are distance and azimuth meters in the aircraft which
can be combined into a single instrument. The sixth is a

"Navascope" which shows the relative position of air-

craft on one of the screens. The Navascope display re-

quires that the ground search radars forward such in-

formation to the aircraft by means of a simple pulse

transmitter. Navimander is the name given to the seventh

and eighth instruments, and they are essentiallv a sig-

nalling and automatic reporting svstem.

Navaglide, the third major system, is a microwave in-

strument landing system utilizing a single frequency for

glide path and localizer by means of a pulse technique.

Navascreen, which is the fourth proposal, is a means for

collecting and displaying traffic information for use by
ground controllers. The ground controllers collect informa-

tion and convert it into various telecontrol signals which

are shown on a large screen or map of the control area.

Teleregister System. The Teleregister system is a

four-step plan of air traffic control designed to keep pace

with increasing air traffic densities. This system is one of

two major proposals where the primary importance has

been placed on the airway traffic control and automatic

posting elements.

Step one of this proposal provides an automatic ground

communication system and automatically posts and se-

quences the data on flight program boards. The major ad-

vantage of this step is that it provides many automatic

comparisons and warnings, and thus simplifies and relieves

the strain on ground personnel.

Step two of the proposal allows for the four flight

program reports to be secured automatically from all air-

craft under control without action by either pilot, radio

communicator, or control personnel. As a result and in

conjunction with step one, it then automatically displays

the reports in their proper position before the interested

controllers.

In step three, clearance instructions are automatically

transmitted to all aircraft in flight directly from flight

program boards made available in step one, without action

by controllers.

Under step four, the system would provide automatic

lime separation for each aircraft in flight along an airway

by determining and transmitting without any human in-

tervention clearances based on the program of the pre-

ceding aircraft. As traffic demands, the various steps can

be added as desired.

GRS (General Railway Signal) System. The GRS
System is the second proposal which places primary im-

portance on the airway traffic control and automatic

posting of conditions. It utilizes the equipment of the

traffic-circuit principle on which all railway control is

based.
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It provides that each airway would be equipped with

suitable radio or radar beacons to permit the pilot to fol-

low a definite course. The airway would be divided into

blocks by imaginary walls intersecting it, these blocks

being determined by the amount of traffic. In addition,

the airway would be divided into 1,000-foot altitude layers.

Automatic equipment to be provided on the ground and

in the aircraft would determine the occupancy of each

block. The ground station would indicate to the block

occupant whether or not the next block was occupied.

The signal system of colored lights would be set up simi-

lar to those used in railway operations.

The system requires a chain of ground beacon signal

stations along an airway and the installation of a light-

weight transport beacon and signal indication on each

aircraft. All ground stations would be fully automatic

and linked by radio. This system supplies the information

upon which the pilot may exercise his own judgment in

selecting the proper path along the airway.

Radar beacons similar to the Lanac System, combined

with the automatic interlocking relay used in railway

traffic control, will probably be the basic elements of an

experimental airport traffic control system at LaGuardia

Field.

Summary

The reciprocating engine should continue to predomi-

nate in the low-power field, with some overlapping into

the sphere of gas-turbine propeller-driven power plants.

The turbo-prop should overlap the low and high-speed

fields, although such engines cannot approach jet propul-

sion speeds. Also, the turbo-prop should give some com-

petition to the small reciprocating engine in the small

plane category by 1970. The turbo-jet appears to be the

predominant engine in the high-speed range, finding par-

ticular usage commercially in adaptation on limited-stop

airline schedules within the time-period of this study.

In terms of application to commercial aircraft, use

of the conventional reciprocating engine will decrease as the

adaptability of the turbo-prop increases. As noted, the

turbo-jet will be more practical for the high-speed, long-

range transports than for other types of aircraft.

Cargo aircraft, demanding economy of operation more

than high speed, should continue to be powered by recip-

rocating engines for many years. However, by 1970 it is

anticipated that the turbo-prop and the reciprocating

engine may be used in equal quantities for this type of

aircraft.

The indicated trends in engine development for execu-

tive transport aircraft are similar to those for cargo trans-

ports. It is not expected that the turbo-jet will be widely

accepted for this type of transport.

The reciprocating engine will continue to predominate

in the private aircraft field during the time-period of this

study. As indicated, the turbo-prop may penetrate this

field, but the increased speed resulting from the adoption

of this engine may not offset high costs of operation.

Technical advances having a particular bearing on air-

craft utility naturally have a definite effect on airport

planning principles and procedures. The cross-wind land-

ing gear will add greatly to aircraft utility in private and

commercial operations after general acceptance. The si-

lent propeller will aid in reducing public resistance to

aviation in general and close-in airports in particular. The
helicopter has utility to offer to commercial and private

flying and a wide variety of uses. Roadable personal air-

craft, flying autos, and channel-wing aircraft have added

safety and utility which are particularly adaptable to

private flying. The reversible propeller, in use on commer-

cial aircraft, will add materially to safety and utility in

all flight operations. Ease of maintenance can be afforded

by the ram-jet propeller-tip drive, which is adaptable es-

pecially in the low-price field of aircraft engines.

It is apparent that as the number and speed of aircraft

increase, instrument landing systems and other air naviga-

tion aids must be improved to keep pace with the demands

of air traffic control on the airways and around the air-

ports. As noted in the section of the chapter which is de-

voted to this subject, many systems for instrument land-

ing and air traffic control have been suggested. However,

general usage of any one or a combination of the systems

discussed cannot be established until further advance-

ments and long-term experimentation have been con-

ducted in conjunction with acceptance by the Civil Aero-

nautics Administration and private and commercial avia-

tion.
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SUMMARY OF PLANNING TECHNIQUE
Introduction

As a prelude to the final estimation of future aviation

activity and the evolvement of a plan of aviation facilities

to meet the future aviation requirements in the Illinois

Airport Survey Area, certain basic considerations have
been established as fundamentals necessary to the develop-

ment of such a plan.

The foregoing parts of this study have established the

primary base from which the final planning approach has

been advanced. A thorough examination of the pertinent

factors relating to the Area, such as the geophysical,

geological, and meteorological conditions; land use and
natural resources, transportation facilities, and the popu-

lation and economic factors; and the components of existing

aviation in the State, was necessary in order to determine

the scope of the airport problem within the Area. The
importance of future technical developments has also been

correlated with the other considerations.

Therefore, once the problem had been established, the

planning technique necessary to establish the plan of

airports and airways to meet future aviation requirements,

by stages, was evolved with due consideration being given

to certain limitations, all of which are discussed in detail

in the remainder of this chapter.

Inherent Limitations

In the course of this study, certain limitations became
apparent which are involved to some extent in any study

of aviation facilities. The composition of the Area itself

has presented complications which were given due weight

in the assembly, analysis, and interpretation of data.

As indicated previously, much of the Area and the popu-
lation are predominately rural in character, and such a

composition called for revision of techniques which are

ordinarily involved in studies of more densely populated

areas. The community of interest, transportation habits,

and joint use of aviation and ground transportation

facilities do not lend themselves to the cohesion of purpose

which is more evident in metropolitan areas.

Another limitation which became apparent Mas the

composition of the historic information which was available

for the pertinent factors and existing aviation within the

Area. Much of the data was found to be assembled for the

State as a whole rather than divided among the various

political subdivisions. This was particularly true of the

data pertaining to ground transportation passenger and
freight volumes, geology and soil types, meteorological

conditions, and air traffic volumes.

The very nature of air transportation results in a limita-

tion which must be considered in the establishment of a

unified aviation facilities plan. As has been made increas-

ingly evident by developments in aviation since the

beginning of the past war, historic trends offer no definite

indications as to future development. Regardless of the

status reached by commercial air transportation in terms

of air traffic volumes at the present time, the industry is

still in the throes of development, and the public as a

whole have not been fully acclimated to the use of this

medium of transportation. Therefore, the dynamic, rather

than static, character of air transportation must be
recognized.

Finally, airport planning is not a matter of compensating
for radical changes in population or economy, but it is

more a matter or function of market penetration on the

part of aircraft manufacturers, fixed-base or aircraft-

service operators, and the commercial airlines. As yet, no
truly organized sales program has been instituted which
can give any definite indication of the potential market
which is available in terms of small planes, especially, and
commercial air transportation, to a lesser degree.

With due consideration being given to these limitations,

then, the approach in relation to the problem of estab-

lishing a plan for development of aviation facilities for the

Area is discussed as follows.

Approach to the Problem
The approach of this study has been directed primarily

toward the determination of the development to be antici-

pated within the aircraft and aviation industry, rather

than a determination, primarily, of the trends of population,

commerce, and industry. Although the latter have been
given ample consideration, the basic approach has been
the analysis of what aviation as a whole will have to offer

to the potential customer: utility, price, and salable

characteristics of the product (whether it be a small plane

or service extended by commercial airlines), plus the sales

organization need to penetrate the market represented bv
the population of the Area.

The attitude expressed in this study toward the entire

transportation problem in the Area is one of conservatism.

From the standpoint of commercial air transportation

and transport aircraft, this problem has been tempered by
one of the fundamental precepts in the use of such a

transportation medium: the economics of transportation

dictate that only limited numbers of locations can be

served by scheduled commercial air transportation within

the Area because a greater density of population is required,

considering the comprehensive system of ground trans-

portation, than is available in most instances, with the

majority of the larger metropolitan centers in Illinois

being outside the Area. Preceding population studies sub-

stantiate these conclusions concerning population density.

Thus, it is believed that a limited penetration into the

potential travel market by scheduled air transportation

within the Area will be effected through the establish-

ment of feeder airline service to the larger trading centers,

and the aviation facilities plan to follow reflects this

sentiment. Such routes, as previously noted, have already

been granted to some extent by the Civil Aeronautics

Board. Provision has been made for scheduled operations
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through the recommendations which allow for the expan-

sion of certain Class 1 and 2 airports to a Class 3 or better

rating, in addition to those Class 3 and 4 facilities which
are presently available, and the construction of new
airports.

On the other hand, non-scheduled air transportation (or

small plane activities) presents an entirely different aspect

of the airport problem. Due to the rural nature of much
of the Area and the resultant benefits which can be derived

from non-scheduled operations, aviation offers definite

advantages in terms of small plane ownership and use,

providing the small plane offers the necessary utility. From
all indications, then, much of the aviation activity within

the Area will be of a non-scheduled nature, and this

development, in turn, will depend to a great extent on the

ability of the aircraft industry to produce and market a

small plane or types of small planes which have the neces-

sary utility, price, and performance to encourage universal

usage and ownership.

The concept of this study in the provision of aviation

facilities is that such a proposed system is part of the total

transportation system of Illinois. In the planning of this

system, major considerations have been given to the rural

areas and the numbers of small aircraft which can be

potentiallv based therein. Such aircraft can be based

permanently at the homes of these potential rural owners
and users, and a unified system of airports is required only

to the extent necessary to provide convenience and utility

in the use of such aircraft.

With the establishment of the trends of development
and the tvpe of air activity which will be most predominant
within the Area, i.e., non-scheduled operations, the final

projections by stages of the potential number of small

planes were established by the use of economic and popu-
lation indices which will be discussed hereafter.

In addition to the airports needed to fulfill the future

aviation requirements, complete systems of airways and
field facilities are essential to provide for the safe, efficient,

and convenient operation of all flight activities. Conse-
quently, in correlation with airport development, a plan

of airways, communications, air marking, weather, and
operational procedures is proposed which will provide for

the interchange of commerce between the various airports

and areas included in the proposed aviation facilities

system.

An estimation of capital costs which will be incurred in

the expansion and provision of facilities needed to complete
the airport and airways system has been included in this

report.

National Aviation Surveys
In order to evaluate fully and to establish soundly the

approach to the airport problem in the Area on a com-
parable basis with the Nation as a whole, aviation surveys
dealing with the probable national usage of air transporta-

tion which have been conducted by various nalionally-

known authorities were analyzed. Those national surveys

which had more in common with the situation as presented

in Illinois were studied in more detail than others.

The Saturday Evening Post Aviation Survey of 1946,

conducted by the Research Department of The Curtis

Publishing Company, is devoted mainly to the expected

usage or penetration by scheduled and non-scheduled
aviation rather than the projections of future trends in

aviation activities. In interviewing a cross-section of the

population, this survey revealed that about 46 per cent of

those people interviewed intended to use airline services

in the future, or about 3 times the number of people who
have ridden in airline aircraft in the past. Of this percent-

age who intend to use commercial airline service, about
53 per cent were urban users and 36 per cent were rural.

However, this must be interpreted with the consideration

that the urban populations have and will continue to have
more accessibility to airports which have commercial air

service.

This survey also questioned the cross-section which was
interviewed on the prospective usage of small planes. In

this respect, about 33 per cent of the urban and 32 per

cent of the rural cross-sections gave answers which indicate

they intend to purchase small planes. Furthermore, 7.3

per cent of those questioned in rural areas were definitely

planning on the purchase of a small plane, as against 6.8

per cent in the urban areas. In terms of the purpose for

which the small plane would be used, about 80 per cent of

the prospective rural owners indicated they would use the

small plane for business purposes, while 64 per cent of the

urban prospects indicated a like intent. The survey also

reveals that there is a wider variety of vises, both business

and pleasure, available to the prospective rural small

plane owner than to those prospects in urban areas.

The results of this survey bv the Saturday Evening
Post give further credence to the conclusion that rural

small plane owners in the Area will provide the bulk of the

air activity, and that adequate ground facilities and the

education of the potential small plane owners are neces-

sary if widespread usage of small planes is to be achieved.

Of the many studies which have been made on a national

basis of the potential numbers of small plane owners and
users, the estimate of the Civil Aeronautics Administration

has been selected for use in comparing the trends in

Illinois with those of the remainder of the nation. As
shown in Chapter XIV of this part, the Civil Aeronautics

Administration estimate of 400,000 small planes by 1955
within the United States has been projected to 1970.

Other excellent studies were available, but the Administra-
tion estimate was considered to be more conservative after

consideration had been given to the various readjust-

ments which have been made within the past year in the

personal aircraft field.
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FORECASTS OF AVIATION ACTIVITY, 1950-1970

Introduction

The previous analyses in this study of conditions bearing

a direct relationship to aviation activity within the Area

indicate that small planes and their attendant activities

constitute a primary problem in the development of the

aviation facilities plan. Of equal importance is the further

establishment of a unified system of air routes which will

provide for commercial service to the Area in a quantity

and of a quality which will insure the gradual penetration

mto the potential air traffic market which exists. Air

service by major airlines is economically feasible only to

the large cities and to certain primary trade areas which

are located on the existing trunk airline routes; however,

such service can be provided to many of the remaining

trade centers by feeder airlines.

Therefore, in order to develop an aviation facilities plan

which will be the most beneficial to the Area, the study of

forecasts of aviation activity has been directed toward

small aircraft and activities affiliated therewith and toward

the further development of a comprehensive system of

trunk and feeder airline routes.

Forecasts of Small Planes, Private and Transient Flying

The projections of small planes for the purposes of this

report have been set up in 5-year stages from 1950 to 1970

for the Area. First, a national estimate was selected and a

trend established for the period of 1950-1970. Then,

estimates for the various stages were derived from the

national projection for Illinois, and these estimates were

in turn divided on a proportionate basis between the Area

and the excluded areas of the State (Chicago, Quad
Cities, and East St. Louis). Then, the small plane estimates

were established for the Area and allocated to its 9 regions

by methods described hereafter.

The national estimate of 400,000 small planes in the

United States by 1955 made by the Civil Aeronautics

TABLE 36

ESTIMATES OF SMALL PLANES

Year
No. of Small Planes

U. S. Illinois

%of
U. S. Total

in Illinois

No. of Small Planes
Survey Other*
Area Areas

% of III.

Survey
Area

Total

Other*
Areas

1950 220,000 9,900 4.5 4,850 5,050 49.0 51.0

1955 400,000 17,600 4.4 8,450 9,150 48.0 52.0

1960 530,000 22,260 4.2 10,460 11,800 47.0 53.0

1965 660,000 27,060 4.1 12,450 14,610 46.0 54.0

1970 800,000 32,000 4.0 14,400 17,600 45.0 55.0

*Note: "Other" Areas refer to the Chicago, Quad Cities, and East St. Louis Areas.
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Administration was utilized as an initial base. Although

conditions currently prevalent in the aircraft manufactur-

ing industry and the rapid turn-over of small plane owner-

ship give a distorted trend as to the future probabilities,

it is believed that the Administration estimate is the most

conservative and practical of the many prognostications

which have been made for small plane ownership and

operation.

Consequently, a trend established by this study from

the Civil Aeronautics Administration estimate of 400,000

small aircraft in the United States by 1955 indicates a

potential total of 800,000 small planes nationally by 1970.

From the national figures established by this trend, the

numbers of planes by 5-year stages from 1950 to 1970

have been projected for the United States, Illinois, the

Area, and the excluded areas, and are shown in Table 36,

on page 116. The current number of small planes in the

Area has been discussed and illustrated in Chapter VIII.

Since 1929, the number of aircraft in Illinois has aver-

aged about 6 per cent of the national total and is closely

related to the relative percentage of population and income.

This percentage, extended on an annual basis from 1929

to 1947, reveals that there is a gradual downward trend

in the relative percentage of aircraft in Illinois when com-

pared with the Nation as a whole. In 1929, approximately

7.1 per cent of the total number of small planes in the

United States were in Illinois, while this percentage has

declined to about 4.6 per cent in 1947. An extension of this

trend denotes that approximately 4 per cent of the esti-

mated number of small planes in the United States by

1970 can be expected to be based in Illinois. The percent-

ages are indicated by "stages" in the preceding table and

have been applied to the national totals to produce the

estimated totals by stages for Illinois.

The small plane projections for Illinois have been

divided on a percentage basis between the Area and the

excluded areas of Chicago, Quad Cities, and East St.

Louis. At the present, approximately 50 per cent of the

small aircraft in the State are based in the Area, while

about 45 per cent of the State total is anticipated to be so

based in 1970. The estimated numbers and relative per-

centages of small planes in the Area as compared with the

remainder of the State are also shown in Table 36.

In the projection of the numbers of small planes by

stages for the State and the Area, due consideration was

given to the trend, distribution, and density of population,

effective buying income, the present degree of aeronautical

activity, and the current ground transportation facilities.

Only about 34 per cent of the total population of the State

and 28 per cent of the buying income are within the Area

as of 1947. However, the distribution of the population

was given considerable weight, due to the increased utility

of the small plane in rural areas and the lack of commercial

air transportation service in the Area. On a straight basis

of population and income, only 30 per cent of the small

planes estimated for the entire state would be in the Area.

Investigation reveals that only 8 per cent of the population

in the excluded areas is rural, while about 58 per cent is

rural in the Area. Therefore, it is felt that weighted con-

sideration will justify an estimate of 50 to 45 per cent of

the State total of small planes for the Area between 1950

and 1970 as indicated by the current percentage ratio.

The relative relation of population and aircraft owner-

ship, or the number of people per aircraft, is illustrated in

the following Table 37. The Civil Aeronautics Administra-

tion national estimate of small planes as mentioned pre-

viously results in approximately 350-400 persons per

aircraft. This is used to indicate the degree of acceptance

by the population of the small plane. As shown, the

number of people per small plane within Illinois is higher

than the national estimate, being 456 by 1955 and 251 by

1970 and giving a conservative aspect to the estimates.

The Illinois totals are divided between the Area and the

excluded areas, revealing the previously mentioned effects

of the density and distribution of the population within

the respective areas (urban and rural). Therefore, the

Area will have more planes in relation to population than

the excluded areas, resulting from a wider acceptance

and more universal utility of the small plane in the pre-

dominantly rural Area.
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The excluded areas can be expected to be about 27 per

cent above the State average in terms of persons per plane

in 1955, for example, while the Area can be expected to

have about 29 per cent fewer persons per plane on the

same basis in 1955. The relative differences in persons per

plane by stages within the Area and the remainder of the

State may be noted in the succeeding table.

The estimated numbers of small planes for the Area

over the 5-year stages have been allocated to each of its

nine regions in Table 38, on page 119. Once the totals

were determined for the entire Area as indicated in the

discussions of the preceding tables, an application was

made of these totals to each of the nine regions by the use

of a weighted index involving population, buying income,

present aircraft activity, and the general economic tone

of the respective regions.

Small plane activities resulting from the number of air-

craft in the Area will consist of private flying operations

and flight operations of the fixed-base or aircraft -service

operators. Private flying operations consist of commuting,

shopping, sales work, vacation trips, hobby or sports,

emergency trips for business or other purposes, and for

such farm uses as dusting and spraying, fertilizing and

seeding, carrying farm produce, and affiliated activities.

Fixed-base or aircraft -service operations include flight in-

struction of students, charter trips, commercial dusting,

spraying, seeding, and fertilizing, aerial photography, and

such affiliated ground activities as aircraft overhaul, main-

tenance, and servicing. Each of the above-mentioned

flight activities might be for either business or pleasure

purposes, or as a combination of both.

There is more utility available in the use of small planes

by the rural owners and users because of the wider variety

of uses and the simplification of flight operations in rural

areas occasioned by the ability to use both airports and

private flight or landing strips as operational sites.

Other Air Activities

As only one city in the Area has received scheduled

TABLE 37

TREND OF ACCEPTANCE,

POPULATION PER SMALL PLANE

(ON BASIS OF 1947 POPULATION)

1950 1955 1960 1965 1970

Illinois 811 456 361 297 251

"Other"* Areas
Airport Survey Area

1,048
563

579
323

449
261

362
219

301
190

Region 1

Region 2

Region 3

Region 4

Region 5

Region 6

Region 7

Region 8

Region 9

*Note: "Other" Areas refer to Chicago, Quad Cities, and East St. Louis

531 305 246 207 179

520 298 242 203 176

526 302 244 205 177

552 317 256 215 186

567 326 263 221 191

554 318 257 216 187

633 363 293 246 213

572 329 266 223 193

644 369 298 251 217
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commercial air service for more than a few months, it is

not pertinent to show projections of commercial air traffic

volume at this time. The air route pattern is beginning

to take definite form and it is believed that a substantial

volume of scheduled air traffic can be attained through

the provision of scheduled service to the various primary

trading centers in the Area, as well as similar service to

other cities in the excluded areas which currently receive

no scheduled air transportation. These primary trading

centers or areas which are in the Area covered by this

study are listed in Table 39, on page 121. Included in the

table are the trade areas, their location in respect to county

and region, and the population of each. The cities listed

as centers of the trading areas which are certificated perma-

nently or conditionally for air service and those cities

currently receiving air service are appropriately noted.

The existing routes which can provide service to these

cities were discussed in Chapter VIII.

Therefore, a study of existing air routes and cities served,

plus those recently certificated conditionally on a limited

period basis by the Civil Aeronautics Board has been con-

ducted, and additional air routes needed to serve the Area

are recommended. The routes recommended will complete

the basic structure of the system of scheduled air trans-

portation routes and will provide service to the Area as

well as to the remainder of the State. The permanently

certificated routes, those certificated conditionally for

limited periods, and the routes recommended by this study

are shown on Plate 44, page 120.

In Chapter VIII, it was indicated that in the Area the

permanently certificated routes include 4 cities, while 12

more cities are on the conditionally certificated or feeder

airline routes which are not yet in operation. A total of

6 and 16 cities, respectively, are on the permanently and

conditionally certificated routes in the State as a whole,

thereby providing existing or contemplated service to a

total of 16 cities in the Area and to 22 cities throughout

the State. It is recommended by this study that additional

new routes or amendments of existing routes be granted

by the Civil Aeronautics Board under the same conditions

TABLE 38

ESTIMATES OF SMALL PLANES

ILLINOIS AIRPORT SURVEY AREA
BY STAGES AND REGIONS

REGION 1950 1955 1960 1965 1970

1 592 1,031 1,276 1,519 1,757

2 175 305 376 449 518

3 713 1,242 1,538 1,830 2,117

4 630 1,098 1,360 1,618 1,872

5 742 1,293 1,600 1,905 2,204

6 803 1,398 1,731 2,060 2,383

7 247 431 534 635 734

8 420 731 905 1,070 1,245

9 528 921 1,140 1,357 1,570

TOTAL 4,850 8,450 10,460 12,450 14,400
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NOIANAPOLIS

CERTIFICATED CONDITIONALLY

FOR LIMITED PERIODS

P (PARK)

T (TURNER)

WCIWISCONSIN CENTRAL) "X>
PLATE 44

RECOMMENDED AIR ROUTE SYSTEM
FOR ILLINOIS, INCLUDING EXISTING ROUTES
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TABLE 39

PRIMARY TRADE AREAS,
ILLINOIS AIRPORT SURVEY AREA

Trade Area County Region

1. Bloomington-Normal: A
2. Cairo: B
3. Canton
4. Centralia

5. Champaign-Urbana: B
6. Danville: B
7. Decatur: B
8. DeKalb
9. Dixon

10. Effingham
11. Freeport: B
12. Galesburg: B
13. Harrisburg
14. Herrin-W. Frankfort-Marion
15. Jacksonville

16. Kankakee-Bradley: B
*1 17. Kewanee: B

18. LaSalle-Peru-Oglesby: B
19. Lincoln

20. Macomb
21. Mattoon
22. Mount Vernon
23. Murphysboro-Carbondale
24. Olney
25. Ottawa: B
26. Paris

27. Peoria-Peoria Heights-East Peoria: A, B, C
*2 28. Quincy: A, B, C

29. Rockford: B
30. Springfield: A, B, C
31. Sterling-Rock Falls: B
32. Streator

1. Pekin

SATELLITE TRADE AREA
Tazewell-Peoria

*1—Kewanee is included in Region 3, although Henry County is otherwise excluded.
*2—Airline service as of January, 1948.

Note: A. On permanently certificated air route B. On conditionally certificated-

C. Currently receiving airline service.

Trade Area
Population

1947

McLean 4 102,246

Alexander 9 44,011

Fulton 5 38,332

Marion 8 67,527

Champaign 6 104,625

Vermilion 6 96,940
Macon 6 159,938
DeKalb 2 16,684

Lee 1 30,834
Effingham 8 33,562

Stephenson 1 56,690
Knox 3 75,458

Saline 9 68,591

Williamson-Franklin 9 114,720
Morgan 5 64,517
Kankakee 4 81,686
Henry 3 35,969
LaSalle 4 73,791
Logan 5 24,843
McDonough 5 42,477
Coles 6 55,914
Jefferson 8 56,503
Jackson 9 51,785
Richland 8 44,608
LaSalle 4 34,302
Edgar 6 18,780
Peoria-Tazewell 3 274,509
Adams 5 92,535
Winnebago 1 163,277
Sangamon 5 178,865
Whiteside 1 40,055
LaSalle 4 29,899

2,374,473

34,448

2,408,921

-limited period air route
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that exist in the previous decisions on the feeder airline

or limited period routes as follows:

Recommended New Limited-Period Air Routes (Feeder

Airlines):

1. Chicago to Cairo, Illinois, and the South via Kan-

kakee, Champaign-Urhana, Mattoon, Effingham, Mt.

Vernon, and Marion, Illinois;

2. Chicago to St. Louis, Missouri, via Joliet, Streator.

Bloomington, Decatur, Effingham, and Centralia,

Illinois;

3. Chicago to Moline, Illinois, and the West via DeKalb
and Sterling, Illinois; and

4. St. Louis, Missouri, to Moline, Illinois, via Jackson-

ville, Macomb, and Galesburg, Illinois.

Recommended Additions to Existing Routes:

1. On route 8 (Chicago and Southern Air Lines), the

intermediate points Danville and Paris, Illinois, and

Olney, Illinois—Lawrenceville, Illinois—Vincennes,

Indiana, to be added between Chicago and Evans-

ville, Indiana;

2. On routes 10-47 (Eastern Air Lines), the intermedi-

ate point Herrin—W. Frankfort—Marion, Illinois, to

be added between St. Louis, Missouri, and Evansville,

Indiana;

3. On route 58 (Transcontinental and Western Air), the

intermediate point Mt. Vernon to be added between

St. Louis, Missouri, and Louisville, Kentucky;

4. On routes 4 or 8 (American Airlines and Chicago and

Southern Air Lines), the intermediate point Alton to

be added between Chicago and St. Louis, Missouri;

5. On route 48 (Mid-Continent Airlines), the inter-

mediate point Alton to be added between St. Louis

and Des Moines, Iowa; and

6. On route 3 (Northwest Airlines), the intermediate

point Rockford to be added between Chicago and

Minneapolis—St. Paul, Minnesota.

The addition of these recommended routes to the air

transportation system of Illinois will provide service to

the following 13 trade areas and satellite trade areas in

the State which do not have direct air service at the

present, 11 of which are in the Area:

1. Alton (excluded)

2. Centralia

3. DeKalb

4. Effingham

5. Herrin-West Frankfort-

Marion

6. Jacksonville

7. Joliet (excluded)

8. Macomb
9. Mattoon

10. Mt. Vernon

11. Lawrenceville—Vincennes

(Indiana)—Olney

12. Paris

13. Streator

Eleven other cities or trade areas in the State would be

provided with additional service through these recom-

mended routes, including 9 cities in the Area.

In summary form, the number of cities or trade areas

which will receive initial or additional air service by the

recommended new routes and additions to existing routes

are shown in Table 40, page 123.

A summary of the air service which can be afforded to

the cities within the Area and the remainder of the State

by the existing air routes, certificated permanently or for

limited periods on a conditional basis, the recommended

new routes, and the proposed additions to existing routes

is shown in Table 41, page 123.

A listing of the trade centers to be included in the

complete system of existing and recommended air routes

for the Area is shown in Table 42, page 124.

By cross-reference of Tables 39 and 42, it will be noted

that 5 primary and 1 satellite trade areas have not been

recommended for direct air service on the existing or pro-

posed air routes. It is believed that these cities do have

potential air traffic volumes but that they can be best

afforded air service by other air route points. These cities

and the adjacent points which can provide scheduled air

transportation services either at the present or with the

commencement of feeder airline operations are as follows:

(1) Canton is approximately 25 miles from the Peoria

Municipal Airport where 3 trunk airlines provide service.

Feeder airline service will also be available at Peoria in

the future.
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TABLE 40

PROPOSED STOPS ON RECOMMENDED AIR ROUTES IN ILLINOIS

(IN ADDITION TO SERVICE AFFORDED BY PREVIOUS ROUTE
CERTIFICATIONS OF THE CIVIL AERONAUTICS BOARD)

ADDITIONAL NO. OF STOPS

Present Status In Area

Cities on permanently certificated routes which are recom-

mended for additional service 1

Cities on limited period routes which are recommended
for additional service 8

Cities not on any existing route which are recommended
for service 11

Total recommended additional or new stops 20

Out of

Area Total

2

2_

4

3

8

24

TABLE 41

AIR SERVICE SUMMARY OF CITIES TO BE SERVED ON EXISTING

AND PROPOSED AIR ROUTES IN ILLINOIS

NO. OF STOPS

Present Status

Cities on permanently certificated routes:

Receiving Air Service

With Inactive Service

Cities on limited-period routes, without current service

.

Cities on recommended routes but not certificated at

present

Total Number of Cities to be Served by Existing and
Proposed Air Routes

In Area
Out of

Area

3

1

12

11

27

2

4

Total

5

1

16

13

35
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TABLE 42

RECAPITULATION: PROPOSED SERVICE BY

AIR ROUTES IN ILLINOIS AIRPORT SURVEY AREA

Trade Centers in Area:

1. Bloomington-Normal: B, C, D 15

2. Cairo: C, D 16

3. Centralia: D 17

4. Champaign-Urbana: C, D 18

5. Danville: C, D 19

6. Decatur: C, D 20

7. DeKalb: D 21

8. Effingham: D 22

9. Freeport: C
10. Galesburg: C, D *23

11. Herrin-W. Frankfort-Marion: D 24

12. Jacksonville: D 25

13. Kankakee-Bradley: C, D 26

14. Kewanee: C 27

LaSalle-Peru-Oglesby: C
Macomb: D
Mattoon: D
Mt. Vernon: D
Olney (Lawrenceville-Vincennes): D
Ottawa: C
Paris: D
Peoria-Peoria Heights-E. Peoria: A,

B, C
Quincy: A, B, C
Rockford: C, D
Springfield: A, B, C
Sterling: C, D
Streator: D

Trade or Satellite Centers Not in Area:

1. Alton: D
2. Aurora: C
3. Chicago: A, B, C, D
4. East St. Louis: C

Note:

5. Elgin: C
6. Joliet: D
7. Moline: A, B, C, D
8. Waukegan: C

A—Receives airlines service.

B—On permanently certificated air route.

C—On conditionally certificated, limited-period air route.

D—On recommended air route.
*—Air service as of January, 1948.

(2) Dixon is close enough to Sterling, being only 14

miles away, to utilize the feeder airline which is condition-

ally certificated to serve the latter city.

(3) Harrisburg is adjacent to Herrin-West Frankfort-

Marion, being about 25 miles from Marion. Due to the

close grouping of the primary cities in this southernmost

region of the Area, it is believed that joint usage by Harris-

burg of the recommended air services at Herrin-West

Frankfort-Marion will result in a more complete commer-

cial air service and a better unified air route system which

will provide direct service to a large portion of the State

and permit interline connections with the trunk airlines.

(4) Lincoln can best use the trunk airline services now
available at Springfield, as the two cities are only about

27 miles apart. It is approximately 30 miles from Bloom-

ington, which is on a permanently certificated route. Also,

future feeder airline service will be available at each of

these two cities on each side of Lincoln.
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(5) Murphysboro-Carbondale are in approximately

the same position as Harrisburg in the southernmost re-

gion, being 23 and 17 miles, respectively, from Marion. It

is recommended that these two cities use the proposed air

services at Herrin-West Frankfort-Marion.

(6) Pekin is located only 11 miles from Peoria and is

even closer to the Peoria Municipal Airport. As noted in

the case of Canton, trunk airlines currently provide service

to Peoria, and future feeder service is to be instituted.

In terms of population served, the 3 primary trade

areas currently having air service constitute about 20

per cent of the population within the Area. Including

Bloomington, the other point on the permanently certifi-

cated routes, and the primary trade areas on the limited-

period routes, the total percentage of the population

which is on routes permanently or conditionally certifi-

cated by the Civil Aeronautics Board totals approximately

59 per cent of the Area population. The cities or primary

trade areas on the routes recommended by this study will

add an additional 20 per cent of the population served,

resulting in a total percentage of 79 per cent of the popu-

lation in the Areas for which direct air service is proposed.

To this total can be added an additional 9 per cent repre-

sented by those primary trade areas mentioned previously

which do not have and which are not recommended for

direct air service, but which will be afforded indirect

service by their proximity to other points. A grand total,

then, of about 88 per cent of the population in the Area

will have convenient access to scheduled commercial air

transportation if the proposed air route system is developed.

Summary

Although the projections for small planes in the State

as a whole and the Area in particular have been established

in 5-year intervals, it must be noted that the actual pat-

tern of public acceptance and the growth of small plane

ownership will be dependent to a great extent on the

marketable characteristics of the small plane developed

by the aircraft manufacturing industry through technical

advances in aircraft and engine design and performance,

plus improved sales techniques. The number of small

planes in any one 5 -year period, therefore, may vary from

the trend as established by this study. However, small

plane ownership and affiliated activities will constitute a

large portion of the aviation activity in the Area. In order

to accommodate the 14,400 potential small planes which

are indicated by the terminal year of this study, it is

apparent that a large part of the proposed airport system

should be devoted to the needs of private flying, thereby

promoting interest in aviation and providing the necessary

utility in flight operation.

The proposed air route system for commercial aviation

will provide comprehensive air transportation coverage

for the entire State. A total of 13 cities in the State would

therefore receive trunk airline service, of which 10 are in

the Area. The remaining cities or trade centers would then

be afforded connections by feeder airline with 11 trunk

airlines. As indicated previously, 5 of the cities not recom-

mended as air route points are adjacent to cities having

commercial air service at the present or which are recom-

mended for such service. The remaining city in this group,

Dixon, is close enough to Sterling to be provided with

interline connections on the trunk routes. In most in-

stances, the cities to be served by feeder airlines can be

assured of convenient connections with trunk service

within a relatively short air distance. This provides for the

elasticity, speed, and convenience which is demanded of

air transportation. The trunk airlines serving Illinois will

be able to offer a variety of schedules to important points

out of the State through the 14 routes and segments over

which the airlines currently operate. Within the State,

provision is made for the strong community of interest

between the primary trade areas by the feeder airline

routes in conjunction with the trunk routes.

Rather than to establish in 5-year phases the inaugura-

tion of new air routes, it is recommended that the State

encourage the early certification of air routes needed to

complete a comprehensive air transportation system. It

is apparent that once the additional routes or segments

are certificated, efforts should be made to promote and

develop the potential air traffic which is available within

the Area.
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RECOMMENDED AIRPORT PLAN

Introduction

The trends of population and economic factors, future

technical developments, and forecasts of aviation activity

as discussed in Parts 2 and 4 of this study, along with

the other physical, social, and economic factors and exist-

ing aviation activities in the Area which have also been

discussed in the preceding parts of this survey, comprise

the considerations upon which the final conclusions and

recommendations are based. The careful study, interpre-

tation, and analysis of each of these factors have resulted

in the airport plan for the Illinois Airport Survey Area

which is included in this chapter.

The projections of the data in Parts 2 and 4, which

affect the airport plan most directly, are summarized

briefly below in order to bring into sharp focus their

interrelation and importance to the development of an

airport system which will fulfill the future aviation require-

ments within the Area.

Population and Economic Factors. It has been

estimated that the Area has and will continue to have a

relatively stable population, with an anticipated total

increase of 318,000 by the end year of this study.

It is not possible to determine the relative economic

prosperity which will be attained in the Area at precise

dates during the next 20 years, but it is reasonable to

assume that its fortunes will parallel closely those of the

country as a whole with perhaps a slightly better showing

than many predominately industrial areas because of the

rural nature of the major portion of the Area.

Future Technical Development Factors. The
present personal aircraft offers greater utility to owners

and users in areas of relatively high population density

distributed among farms and small communities than in

metropolitan centers, and any improvements in the design

of the small plane which would improve its utility to the

urban owner would have equal benefits to the operators

of aircraft in areas of less urbanization.

Airport requirements of the future will not be the result

of an expanding population or a marked departure from

the normal relative prosperity. The market of the future

for air transportation, both scheduled and non-scheduled,

is present in the Area today. The airport requirements will

depend upon the depth of penetration made into this

market by the air carriers, aircraft manufacturers, and

fixed-base operators.

Investigations into probable developments in aircraft

and engine design lead to the conclusion that within the

next 10 years aircraft will be available having utility

approaching that of the automobile for all travel except

that normally associated with the transportation usages

in urban areas.

Such developments will not reduce airport requirements

either in the rural areas or the cities and metropolitan

centers; instead, they will greatly enhance the value of

those existing facilities which are properly located and

bring into sharp focus the necessity for landing facilities

in the metropolitan areas.

Forecasts of Aviation Activity. In a preceding

chapter the requirements of scheduled air transportation

in the matter of routes and airport facilities have been

discussed. The economic analyses, however, indicate that

within the Area the volume of aircraft movements

resulting from scheduled operations into any one location

will not be sufficient to require more than one airport of

adequate class to accommodate the type of craft used

in such operations.

The probable use and distribution of personal aircraft

owners were studied in detail inasmuch as this type of

activity will determine the greater part of the airport

requirements.

In formulating the suggestions for a plan of airports,

primary attention was given to the nature of the Area

under study with respect to population density and dis-

tribution and the nature of the businesses and industries

located therein. The function of the airport plan is not

so much that of providing airports for the basing of large

numbers of planes as in the metropolitan areas, but more

one of providing facilities for handling volumes of

intra-area and intrastate travel.
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Based on Civil Aeronautics Administration projections

of civil aircraft to 1955 and the extension of these estimates

to 1970 by this study, there will be in the Area at that

time approximately 14,400 aircraft as compared to 1,810

at the time of this survey.

Summary of Requirements

The studies indicate that the small planes will be

fairly evenly distributed as only 11 counties require more

than 2 airports, anticipating that 200 aircraft is the

maximum number per airport, to accommodate the

number of planes expected in the Area at the terminal

year of the study. This total represents an eight-fold

increase as compared to present aircraft density in the

Area, or stated another way, it is expected that there

will be approximately 4 times as many aircraft in the

Area in 1970 as there are in the entire State today.

The volume of anticipated aircraft, together with their

probable increased utility, places considerable responsi-

bility on the designer of the airports located to serve

cities and towns w Inch are centers of commerce, industry,

and transportation and the local centers of distribution

for consumer trade areas, as well as the airports which

serve towns having special regional interest such as fair

grounds, stock pavilions, and similar activities. These

facilities will be required to operate at high capacity

during certain times and the ability to handle such traffic

should be incorporated in the original design of each

particular airport if it is to function efficiently during

these peak periods without costly modification.

Adequate building areas should be acquired early in

the development of the airports as most airport income

is not derived from the landing area itself but from services

performed on the ground. Undoubtedly, adequate revenues

may be obtained from fulfilling the requirements of the air

travelers when the volume of air activities reaches that

anticipated for the terminal year of the study.

However, almost as much airport landing space is

needed for 10 aircraft as for 100, and all possible avenues

of airport revenue production should be explored to assure

adequate financial support for the airport during the

years when aviation activity is developing. Such exploita-

tion would not only produce revenue for the airport but

also would assist in increasing the rate of penetration

into the market for aviation products and accelerate the

development of flying activities in the area served by the

airport.

Communities serving as focal points of community

interest require airports for air commerce even though

at present the interest on the part of local citizens may
be lacking. Because there is no way of determining the

rate at which interest in aviation will develop in a com-

munity and the fact that a landing facility is needed for

one plane as well as 10 or 100, the definite scheduling as

to the time-period in which each new facility should be

constructed will require modification from time to time

as aviation interest develops.

Acceptance of aviation by the inhabitants of an area

is a matter depending upon local initiative regardless of

the progress or lack of it in other areas. Thus, it has been

considered that the attainment of the airport plan will

occur in general phases. First, the plan should include

the establishment of numerous new facilities consisting

principally of landing facilities without much consideration

being given to revenue potentialities of a developed build-

ing area. In this phase there would also occur the replace-

ment of some existing airports by facilities better located

to serve the community. The airports necessary for

scheduled air transportation should proceed rapidly in

development to permit the extension of this service to the

local trading areas.

Major portions of the air marking plan would also fall

in the first phase of attainment, inasmuch as this type of

aid is an essential to the safety of most miscellaneous flying.

The second phase is viewed as including extensive

building area developments and the replacement of still

more airports whose initial location was dictated by low

land cost or rental rather than market service. The economy

of higher first-cost for the best location for an airport will

be apparent to the airport owners as competition between

airports becomes widespread.
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The third phase consists of the establishment of addi-

tional airports in the metropolitan centers of the area

required by a growing volume of aircraft operations and

an increase in aircraft ownership, residting in an over-

crowding of existing facilities. In addition, the develop-

ment of radio equipment for local traffic control and

instrument operations should have progressed to the point

where equipment is available for installation at a price

within reach of the owners of most airports having an

appreciable volume of business.

Recommended Airport Facilities

Airports for Scheduled Air Transport. The pro-

vision for scheduled air transportation facilities in the

Area requires that consideration be given those urban

centers that of themselves constitute a concentrated

population, industrial, and commercial market, and which

by reason of their existence exert specific influence over

other less concentrated groups in the adjoining areas.

The area from which commercial air service may expect

to draw the maximum of potential business is generally

coincident with the established sphere of influence which

the trading area possesses. Such an area, being provided

usually with highway facilities to the center, is in turn

generally the terminal of other transportation media.

According to the volume of population and business

served by the trading center a definite ratio of air trans-

portation use may be expected, while the greatest possi-

bilities for cultivated use and growth accrue to these

centers through the natural gravitation of area activities

and interests toward them.

The Area includes 32 primary and one satellite trading

centers of primary importance to the distribution of goods

and commerce. These centers for the most part also serve

as points for the collection and distribution of agricultural

products. The relative importance of these centers as

potential producers of air carrier traffic depends a great

deal upon the character of the trade, production, industry,

and commercial activities conducted in the area itself.

It is believed that one transport -aircraft type airport

of at least Class 3 rating (State designation) should be

developed to serve the following primary trading areas:

1. Bloomington-Normal 12. LaSalle—Peru—Oglesby
2. Cairo 13. Macomb
3. Centralia 14. Marion —Herrin —
4. Danville .. W. Frankfort

5. DeKalb 15. Mattoon
6. Effingham 16. Mt. Vernon

7. Freeport 17. Ottawa
8. Galesburg 18. Paris

9. Jacksonville 19. Rockford

10. Kankakee—Bradley 20. Sterling— Rock Falls

11. Kewanee 21. Streator

As will be noted by reference to Chapter XIV, these

primary trading centers are those which are on air routes

that have been permanently or conditionally certificated

or which have been so recommended by this study. Of

the remaining primary trading areas, 6 have Class 3, or

better, airports at the present, while 5 primary trading

areas and the one satellite center within the Area are so

located that better air service can be afforded to them

through the use of air facilities at other cities, as was also

explained in detail in Chapter XIV.

Airports for Non-Scheduled Operation. Primary

emphasis in this recommended airport plan, as indicated

by the previous studies of future aviation activity, is

directed toward the modification, relocation, or new

construction of airports which will serve the small plane

owners and users.

Although all the airports included in the airport plan

can handle the non-scheduled small plane operations, a

total of 144 airports are devoted solely to that purpose

while 27 airports have been designated for service by

the trunk or feeder airlines in addition to the small plane

operations conducted by private owners, users, and fixed-

base operators.

The airport plan, furthermore, does not visualize the

basing of the majority of the small planes on the airports

included in the program because it is anticipated that
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the bulk of the small plane owners and users will be located

in the rural areas. Such owners will be able to base their

planes on private property, and the airports in the pro-

posed system will serve as concentration points for the

dispersed aircraft and as links in the transportation chain.

Aircraft operational requirements are recognized in the

suggested plan by the difference in class designations for

the various airports. The number of airports required and
the approximate time-period in which they will be needed

will depend upon the rate of development in civil aviation

in general and for local areas in particular on even more
unpredictable factors.

Therefore, it is believed that the entire airport plan,

embracing 171 airports, is one which is adequate to meet
the future requirements of small plane operations and

scheduled air transport operations.

The Recommended Airport Plan. The total plan

recommended by this study embraces 171 airports and

is summarized in Table 43, which follows.

In the succeeding summary of the recommended airport

plan, the new airports total 39 in number, 18 existing

airports are recommended for expansion, and 114 existing

airports are recommended for either various improve-

ments or to remain in their present condition insofar as

the expending of State funds is concerned. It has been

noted previously that 2 of the airports included in the

proposed program are not in the Area proper but are

deemed necessary to complete the system needed to fulfill

future aviation requirements. These airports are at

Kewanee, which is recommended for expansion to Class 3,

and Waterloo, a proposed new Class 1 airport.

The 39 proposed new airports by location and class are

listed in Table 44 on the next page.

The 18 existing airports which are recommended for

expansion are listed in tabular form in Table 45, page 133.

The total recommended airport plan by location and
present and proposed class (State designation) is as listed

in Table 46 and shown on the accompanying Plate 45,

pages 134-136.

TABLE 43

SUMMARY OF RECOMMENDED AIRPORT PLAN BY CLASS,

ILLINOIS AIRPORT SURVEY ,AREA

No. New Airports No. of Existing or Improved Airports by Class Ultimate No. of Airports

by Class Class 1 to: Clasis 2 to: Class 3 to: Class 2 to: by Class

Region 1 2 3 4 1 2 3 4 2 3 4 3 4 4 1 2 3 4 Total

1 3 — 1 — 11 1 1 -_ —

.

1 — — — —
. 14 1 3 —

-

18

2 — — — — 7 — 1 — — — — — — 7 — 1 — 8

3 3 1 — — 11 — 2 — — — 1 — 14 1 3 — 18

4 5 1 — — 15 — 4 - — 1 — — — — 20 1 5 — 26

5 3 1 1 — 11 1 1 - 1 — — —. — 2 14 3 2 2 21

6 2 — 2 — 20 — 1 — — — — — 2 22 — 3 2 27

7 5 — — — 7 — — — — — — — — 12 — — —

•

12

8 4 — — — 10 — 2 2 1 — — — 1 14 2 3 1 20

9 4 2 1 — 12 — — 1 1 — — — — 16 3 2 — 21

Total 29 5 5 -

—

104 2 12 4 4 — 1 5 133 11 22 5 171
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TABLE 44

PROPOSED NEW' AIRPORTS
BY CLASS AND LOCATION,

ILLINOIS AIRPORT SURVEY AREA

CLASS 1

City County Region City County Region

1. Anna Union 9 15. Mount Sterling Brown 5

2. Carlyle Clinton 7 16. Mount Vernon Jefferson 8

3. Dwight Livingston 4 17. Newton Jasper 8

4. Fulton Whiteside 1 18. Oregon Ogle 1

5. Galena Jo Daviess 1 19. Paxton Ford 4

6. Galesburg Knox 3 20. Petersburg Menard 5

7. Gilman Iroquois 4 21. Pittsfield Pike 5

8. Jerseyville Jersey 7 22. Robinson Crawford 8

9. Lacon Marshall 3 23. Saybrook McLean 4

10. Lawrenceville Lawrence 8 24. Sparta Randolph 9

11. Litchfield Montgomery 7 25. Sullivan Moultrie 6

12. McLeansboro Hamilton 9 26. Vienna Johnson 9

13. Monica Peoria 3 *27. Waterloo Monroe 7

14. Monticello Piatt 6 28. Watseka Iroquois 4

29. White Hall Greene 7

CLASS 2

1. Harrisburg-Raleigh Saline 9 4. Pekin Tazewell 3

2. Lincoln Logan 5 5. Pontiac Livingston 4

3. Murphysboro-
Carbondale Jackson 9

CLASS 3

1. Cairo

2. Danville

3. Jacksonville

Alexander

Vermilion

Morgan

9

6

5

4.

5.

Mattoon-
Charleston

Rockford

Coles

Winnebago

6

1

*Waterloo is in Monroe County, which is otherwise excluded from th is study.
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TABLE 45
I

EXISTING AIRPORTS
PROPOSED FOR EXPANSION,

ILLINOIS AIRPORT SURVEY AREA
(BY CLASS AND LOCATION)

From Class 1 to Class 2

1City County Region Airport

1. Canton Fulton 5 Ingersoll Airport

2. Dixon Lee 1

From Class 1 to Class 3

Dixon Municipal Airport

1. Centralia Marion 8 Centralia Municipal Airport

2. DeKalb DeKalb 2 Interstate Airport

3. Effingham Effingham 8 Effingham County Memorial Airpqjt

4. Galesburg Knox 3 Galesburg Municipal Airport

5. Kankakee Kankakee 4 Skyline Airport

•6. Kewanee Henry 3 Kewanee Airport

7. LaSalle LaSalle 4 Vogel Airport

8. Macomb McDonoug!b 5 Macomb Airport

9. Ottawa LaSalle 4 Ottawa Airport

10. Paris Edgar 6 Paris Airport

11. Sterling Whiteside 1 Sterling Airport

12. Streator LaSalle 4

From Class 2 to Class 3

Streator Airport

1. Bloomington McLean 4 Bloomington Municipal Airport

2. Freeport

3. Herrin-Marion

4. Mt. Vernon

Stephenson

Williamson

Jefferson

1

9

8

Albertus Field

Williamson County Airport (Macarin

Mt. Vernon Municipal Airport

*Kewanee is in Henry County, which is otherwise excluded from this study.
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TABLE 46

RECOMMENDED AIRPORT PLAN
BY LOCATION AND CLASS,

ILLINOIS AIRPORT SURVEY AREA
Class Class

Pres- Pro- Pres- Pro-

No. City County Regiori Airport Name ent posed No. City County Region Airport Name ent posed

1. Anna Union 9 Anna Airport
Allen Field

1 39. Easton Mason 5 Mason County
2. Areola Douglas 6 1 1 (Havana) Flying Service 1 1

3. Beardstown Cass 5 Beardstown-Hood
Airport 1 1

40. Effingham Effingham 8 C.A.A. Inter-

mediate Field 1 1

4. Beman
(Vincennes)

Lawrence 8 O'Neal Airport 1 1 41. Effingham Effingham 8 Effingham County
Memorial Airport 1 3

5. Benton Franklin 9 Benton Municipal 42. Fairfield Wayne 8 B & K Airport 1 1

Airport 1 1 43. Flora Clay 8 Flora Airport
Albertus Field

1 1

6. Bloomington McLean 4 Bloomington Munic- 44. Freeport Stephenson 1 2 3
ipal Airport 2 3 45. Freeport Stephenson 1 Hillcrest Airport 1 1

7. Bradford Stark 3 C. A. A. Inter- 46. Fulton Stephenson
Jo Daviess

1 Fulton Airport 1

(Lombardvill e) mediate Field 1 1 47. Galena 1 Galena Airport 1

8. Cairo Alexander 9 Cairo Municipal 48. Galesburg Knox 3 Galesburg Airport 1

Airport 3 49. Galesburg Knox 3 Galesburg Municipal
9. Cairo Alexander 9 North Cairo Airport 1 3

Airport 1 1 50. Galesburg Knox 3 Munson Airport 1 1

10. Canton Fulton 5 Ingersoll Airport 1 2 51. Gillespie Macoupin 7 Gillespie Airport 1 1

11. Carbondale Jackson 9 Carbondale 52. Gilman Iroquois 4 Gilman Airport 1

Airport 1 1 53. Graymont
(Pontiac)

Livingston 4 Walters Airport 1 1

12. Carlinville Macoupin 7 Carlinville Airport 1 1

13. Carlyle Clinton 7 Carlyle Airport 1 54. Greenville Bond 7 Greenville Airport 1 1

14. Carthage Hancock 5 Carthage Airport
Casey Municipal

1 1 55. Harrisburg Saline 9 Dennis Field 1 1

15. Casey Clark 6 56. Harrisburg Saline 9 Muddy Airport
Harrisburg-Kaleigh

1 1

Airport 1 1 57. Harrisburg- Saline 9
16. Centralia Marion 8 Centralia Munic- Raleigh Airport 2

ipal Airport 1 3 58. Harvard McHenry 2 Dacy Airport 1 1
17. Champaign Champaign 6 Champaign Airport 1 1 59. Havana Mason 5 Matanzas Airport 1 1

18. Champaign Champaign 6 University of Illinois

Airport
Fox Field

4 • 4
60. Herrin-Marion Williamson 9 Williamson County

Airport (Macarin
Field)19. Chapin Morgan 5 I 1 2 3

20. Charleston Coles 6 Charleston Airport I 1 61. Hillsboro Montgomery 7 Hillsboro Airport 1 1

21. Chatsworth Livingston 4 Chatsworth Airport 1 I 62. Hoopeston Vermilion 6 Trego Airport
Jacksonville Airport

1 1

22. Chenoa McLean 4 Chenoa Airport 1 1 63. Jacksonville Morgan 5 1 1

23. Cherry Valley Boone 2 Franklyn Airport,
Inc. 1 1

64. Jacksonville Morgan 5 Jacksonville Munic-
ipal Airport 3

24. Chesterfield Macoupin 7 C.A.A. Intermediate 65. Jerseyville Jersey
McHenry

7 Jerseyville Airport 1

Field 1 1 66. Johnsburg 2 Johnsburg Airpark 1 1

25. Chrisman Edgar 6 Midway Airport 1 1 67. Kankakee Kankakee 4 Kankakee Airport 1 1

26. Clinton DeWitt 6 Clinton Airport 1 1 68. Kankakee Kankakee 4 Skyline Airport 1 3
27. Colchester McDonougb 5 McClure Flying *69. Kewanee Henry

Marshall
3 Kewanee Airport 1 3

Service 1 I 70. Lacon 3 Marshall County
28. Dalton City Moultrie 6 Moody Airport 1 1 Airport 1

29. Danville Vermilion 6 Danville Municipal 71. LaSalle LaSalle 4 Vogel Airport 1 3
Airport 1 1 72. Lawrenceville Lawrence 8 George Field

(W.A.A.)
4 4

(Powell Bros.)
30. Danville Vermilion 6 Vermilion County

Airport 3
73. Lawrenceville Lawrence 8 Lawrenceville

Airport
Lincoln Airport

1

31. Danville Vermilion 6 Vermilion Airport 1 1 74. Lincoln Logan 5 1 1

32. Decatur Macon 6 Decatur Airport 1 1 75. Lincoln Logan 5 Logan County
33. Decatur Macon 6 Decatur Municipal Airport

Litchfield Airport
2

Airport 4 4 76. Litchfield Montgomery 5 1

34. DeKalb DeKalb 2 Interstate Airport
(W.A.A.)

1 3 n.
78.

Macomb
Mahomet

McDonough
Champaign

5
6

Macomb Airport
Sangamon Valley

1 3

35. Dixon Lee 1 Dixon Municipal Airport 1 1

Airport 1 2 79. Marion Williamson 9 Marion Airpark 1 1

36. DuQuoin Perry 9 DuQuoin Airport 1 1 80. Mattoon Coles 6 Mattoon Airport 1 1

37. Dwight Livingston 4 Dwight Airport 1 81. Mattoon - Coles 6 Coles County

38. Earlville LaSalle 4 Clearview Airport,

Inc. 1 1

Charleston Airport 3
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TABLE 46 (Continued)

REC DM \E AIRPORT PLAN
BY LOCATION AND CLASS,

ILLINOIS AIRPORT SURVEY AREA
Class Class

iPres- Pro- 1'res- Pro-

No. City County Regioni Airport Name ent posed No. City County Region Airport Name ent posed

82. McLeansboro Hamilton 9 McLeansboro 128. Robinson Crawford 8 Robinson Airport 1

Airport 1 129. Rochelle Ogle 1 Rochelle Airport 1 1

83. Mendota LaSalle 4 Fitzgerald Airport 1 1 130. Rock Falls Whiteside L Rock Falls Airport 1 1

84. Metropolis Massac 9 Metropolis Munic- 131. Rockford Winnebago I Cottonwood Airport 1 1

ipal Airport
Milford Airport

1 1 132. Rockford Winnebago 1 Greater Rockford
85. Milford Iroquois 4 1 1 Airport 3

86. Momence Kankakee 4 Momence Airport 1 1 133. Rockford Winnebago 1 Machesney Airport 1 1

87. Monica Peoria 3 Monica Airport 1 131. Rosiclare Hardin 9 Burgess Field 1 1

88. Monmouth Warren 3 Martin Airways, Inc. 1 1 135. St. Elmo Fayette 8 Smith Field 1 1

89. Monticello Piatt 6 Monticello Airport 1 136. St. George Kankakee 4 St. George Airport 1 1

90. Morris Grundy 4 Morris Airport 1 ] (Manteno)
91. Morton

(Groveland)
Tazewell 3 Morton Airport 1 1 137. Salem M arion 8 Salem Municipal

Airport (Leckrone
Field)92. Mt. Carrael Wabash 8 Beckerman Field 1 1 2 2

93. Mt. Carmel Lawrence 8 Mt. Carmel Munic- 138. Sandoval Marion 8 Central Airport 1 1

ipal Airport
(Presbyterian-

1 1 139. Sandwich DeKalb 2 Sandwich Airport 1 1

140. Savanna Carroll 1 Stransdale Airpark 1 1

W.A.A.) 141. Saybrook McLean 4 Saybrook Airport 1

94. Mt. Sterling Brown 5 Mt. Sterling Airport 1 142. Shelbyville Shelby 6 Shelby County
95. Mt. Vernon Jefferson 8 Mt. Vernon Airport 1 Airport 1 1

96. Mt. Vernon Jefferson 8 Mt. Vernon Munic- 143. Sheldon Iroquois 4 Disosway Airport 1 1

ipal Airport 2 3 144. Sheldon Iroquois 4 Powell Brothers

97. Moweaqua Shelby 6 Hilvety Airport 1 1 Flying Service 1 1

98. M urphysboro Jackson 9 Murphysboro 145. Sheridan LaSalle 4 Serena Airport 1 1

Airport 1 1 146. South Beloit ^ innebago L Beloit Airways 1 1

99. Murphysboro-
Carbondale

Jackson 9 Murdale Airport 2 147.

148.

Sparta
Springfield

Randolph
Sangamon

9
5

Sparta Airport
Fleck's Lakeview

1

100. Nashville Washington 7 Nashville Airport 1 1 (Rochester) Airport 1 1

101. Newton Jasper 8 Newton Airport 1 149. Springfield Sangamon 5 Springfield Airport 2 2

102. OIney Richland 8 Schilt Field 1 1 150. Springfield Sangamon 5 Springfield Munic-
103. Oregon Ogle 1 Oregon Airport 1 ipal Airport 4 4

104. Ottawa LaSalle 4 Ottawa Airport 1 3 151. Sterling Whiteside 1 Sterling Airport 1 3

105. Palestine Crawford 8 Farmer's Field 1 1 152. Stockton Jo Daviess 1 Stockton Airport 1 1

106. Pana Christian 6 Pana Airport 1 1 153. Streator LaSalle 4 Streator Airport 1 3

107. Paris Edgar 6 Paris Airport 1 3 154. Sullivan Moultrie 6 Moultrie County
108. Paxton Ford 4 Paxton Airport 1 Airport 1

109. Pecatonica Winnebago 1 Pecatonica Airport 1 1 155. Sycamore DeKalb 2 Kishwaukee Airport 1 1

110. Pekin Tazewell 3 New Pekin Airport 2 156. Sycamore DeKalb 2 Sycamore Airport
Taylorville Airport

1 1

111. Pekin Tazewell 3 Pekin Airport 1 1 157. Taylorville Christian 6 1 1

112. Peoria Peoria 3 Mt. Hawley Airport 1 1 158. Tremont Tazewell 3 Sharon Field 1 1

113. Peoria Peoria 3 Peoria Municipal 159. Tuscola Douglas 6 Cooper Field 1 1

Airport 3 3 160. Tuscola Douglas 6 West Ridge Airport 1 1

114. Petersburg Menard 5 Petersburg Airport 1 161. Urbana Champaign 6 Illini Airport 1 1

115. Pittsfield Pike 5 Pittsfield Airport 1 162. Vandalia Fayette 8 Vandalia Municipal
116. Plymouth Hancock 5 Plymouth Airport 1 1 Airport 2 2

117. Polo Ogle 1 Hamilton Airport 1 1 163. Van Orin Bureau 3 C.A.A. Inter-

118. Pontiae Livingston 4 Chief City Airport 1 1 mediate Field 1 1

119. Pontiac Livingston 4 Pontiac Airport 2 164. Vienna Johnson 9 Vienna Airport
Holloway Airport

1

120. Prairie Randolph 9 C.A.A. Inter- 165. Virden Macoupin 7 1 1

duRocher mediate Field 2 2 tl66. Waterloo Monroe 7 Waterloo Airport 1

121. Princeton Bureau 3 Piper Airport 1 1 167. Watseka Iroquois 4 Watseka Airport 1 1

122. Princeton Bureau 3 Princeton Airport 1 1 168. Watseka Iroquois 4 New Watseka
123. Prophetstown Whiteside 1 Prophetstown Airport 1

Airport 1 1 169. West Frankfort Franklin 9 West Frankfort
124. Quincy Adams 5 City of Quincy Airport 1 1

Municipal Airporl: 4 4 170. White Hall Greene 7 White Hall Airport 1

125. Quincy Adams 5 Monroe Airport 1 1 171. Woodstock McHenry 2 Woodstock Airport 1 1

126. Ridgway Gallatin 9 Ridgway Airport 1 1 *Kewanee is in Henry County, which is otherwise excluded from this study.

127.

i

Roanoke Woodford 3 Fash Field 1 1 fWaterloo is in Monroe County, \s'hich is otherwise excluded from this study.
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WISCONSIN

IOWA

MISSOURI

LAKE
MICHIGAN

INDIANA

CLASS 3
r CAIRO
2 DANVILLE
3 JACKSONVILLE
A MATTOON CHARLESTON
S ROCKFORO

EXISTING AIRPORTS

PROPOSED FOR
EXPANSION BY CLASS

EXPANSION FROM
CLASS I TO CLASS 2

EXPANSION FROM
CLASS I OR CLASS 2

TO CLASS 3

KENTUCKY

PLATE 45
RECOMMENDED AIRPORT PLAN,
ILLINOIS AIRPORT SURVEY AREA,
INCLUDING EXISTING AIRPORTS
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CHAPTER XV

Summary

The recommended airport plan is discussed in more

detail in the supplemental studies which are devoted to

each of the nine regions of the Area. The phasing of the

plan by 5-year intervals is established in Chapter XVII, as

well as in the regional supplements, on the basis of cost

allocations over the time interval.

To complete the full plan of aviation facilities, the

following chapter establishes programs of air marking,

other air navigational aids, weather reporting services,

and the regulations necessary for the efficient promotion

of aviation.

The recommended airport plan is believed to be a

conservative approach to the needs of air transportation

in the Area, and if the proposed system is developed by

the suggestion allocations over the time interval, an

orderly and efficient growth of aviation should result.
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OTHER FACILITIES RECOMMENDED
Introduction

For increased effectiveness and safety of operation, the

proposed airport plan for the Area which was discussed

in the preceding chapter should be supplemented by the

further provision of aids to air navigation, consisting of

air marking and additions to the existing airways system

within the State, further development of weather fore-

casting and reporting services, and the continued pro-

motion of safety through zoning regidations.

Air Navigation Aids

Air Marking. For the primary benefit of local and

itinerant non-scheduled flying operations, further pro-

vision must be made for visual aids to air navigation. The

proposed system of air markers recommended by this

study is designed to offer such aids to private and other

non-scheduled flying through the establishment of visual

markers consisting of a 10-mile grid arrangement. The

recommended plan, shown in tabular form in Table 47,

is also illustrated on Plate 46, page 140.

In this plan, all cities having airports would have these

visual air markers, and in some instances the luarkers would

also be placed at highway intersections and at the location

of familiar landmarks. Such a plan can provide visual

navigation aids for both intra- and interstate air travel.

Cooperation between the various State aviation depart-

ments and Federal agencies in the establishment of air

markers must be instituted in order to provide systems

which will be of the most benefit to non-scheduled flying.

Proposed Extensions of Civil Airways. With the

addition of the limited-period, conditionally certificated

air routes and the recommended feeder airline routes as

proposed in Chapter XIV, extensions of the existing sys-

tem of civil airways in the State should be made in order to

provide adequate air navigation aids over these routes.

Normally, it is the practice of the Civil Aeronautics

Administration to establish new airways subsequent to the

granting of new air routes. It is recommended that the

State petition for the establishment of civil airways with

all affiliated air navigation devices over the feeder airline

routes to be granted for a limited period and those recom-

mended by this study where such routes are not served by

existing airways.

The existing civil airways plus the recommended exten-

sions are shown on Plate 47, Page 141. These airway exten-

sions are defined geographically as follows:

1. From Chicago to Dubuque, Iowa, and the West via

Elgin, Rockford, and Freeport;

2. From Chicago to Cairo and the South via Kankakee,

Champaign-Urbana, Mattoon, Effingham, Mt. Vernon,

and Marion;

3. From Rockford to Cairo via LaSalle, Streator,

Bloomington, Decatur, and to intersect (2) at Mt.

Vernon; and

4. From Moline to Cairo via Galesburg, Macomb,

Jacksonville, St. Louis, Missouri, and Cape Girardeau,

Missouri.

Until the feeder airline routes are in operation and exten-

sions of the civil airways system within the State can be

instituted, it is further recommended that the air marking

plan be first started along the proposed feeder airline

route system. Not only will the air markers provide visual

aids for both commercial and non-scheduled flight oper-

ation prior to the proposed extension of the airways sys-

tem, but also private flying will be encouraged to use the

routes thus marked rather than to congest further the

existing airways system.

With the eventual establishment of airways along the

proposed feeder airline route system and the completion

of the air marking program, it is anticipated that both

non-scheduled and feeder airline operations can be con-
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TABLE 47

RECOMMENDED AIR MARKING PLAN,

ILLINOIS AIRPORT SURVEY AREA
(NUMBER OF MARKERS BY REGION AND COUNTIES)

Region and Number of

County Air Markers

Region 1

Counties:
Carroll 6
Jo Daviess 6

Lee 5

Ogle 7

Stephenson 6

Whiteside 12

Winnebago 4

46

Region 2
Counties:

Boone 2

DeKalb 9

McHenry 7

Region 3
Counties:

Bureau
Henderson
Knox .

Marshall
Peoria .

Putnam
Stark .

Tazewell
Warren
Woodford

18

8
2

8
3

6

1

4
6

2

5

45

Region 4
Counties:

Ford 4
Grundy 2

Iroquois 10
Kankakee 6
Kendall 2

LaSalle 12

Livingston 9
McLean 12

57

Region and Number of

County Air Markers

Region 5
Counties:

Adams 6

Brown 2

Cass 5

Fulton 6

Hancock . . 9

Logan 7

McDonough 6

Mason 4

Menard 2

Morgan 3

Pike . 8

Sangamon . 7

Schuyler . 3

Scott .3
_7I

Region 6
Counties:

Champaign 9

Christian 6
Clark 2

Coles 4
Cumberland 2

DeWitt 2

Douglas 5

Edgar 7

Macon 3

Moultrie 4

Piatt 1

Shelby 7

Vermilion 5

j>7

Region 7
Counties:

Bond 5

Calhoun 2

Clinton 7

Greene 5

Jersey 3

Macoupin 7

Montgomery ....... 7

Washington 6

42

Region and
County

Number of

Air Markers

Region 8

Counties:

Clay 4

Crawford . . . . * ... . 8

Edwards 2

Effingham 4

Fayette 5

Jasper . 4

Jefferson . . . . . . . . .7
Lawrence .2
Marion 7

Richland . . . 2

Wabash 4

Wavne 7

56

Region 9

Counties:

Alexander 3

Franklin 8

Gallatin 4

Hamilton . . . .... ... . 4

Hardin 4

Jackson ......... 5

Johnson 3

Massac . 3

Perry 4

Pope 6

Pulaski 3

Randolph 5

Saline 6

Union 5

White 8

Williamson 4

Total for Airport Survey Area

75

467
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PLATE 46
RECOMMENDED AIR MARKING PLAN,

ILLINOIS AIRPORT SURVEY AREA
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CHAPTER XVI

PLATE 47
RECOMMENDED AIRWAYS EXTENSIONS

IN ILLINOIS, INCLUDING EXISTING AIRWAYS
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ducted to a great extent over these airways extensions and

thus relieve the flow of air traffic over the present airways

systems. Air traffic control is becoming increasingly more

complicated on the airways and in airport control zones

with the continued increase in all air traffic and the im-

provements in instrument flight aids. The early cognizance

of this problem and the establishment of the recommended

corrective measures will aid greatly in the promotion of

the growth, safety, and efficiency of all flight operations

in the State.

It is obvious that some provisions will have to be made

which will permit the instrument operation of personal

aircraft at the smaller airports if the program of increasing

the utilization of such aircraft is to be fully attained. At

the present, the development of the various landing aids

is not sufficiently advanced to permit an estimation of the

type and cost of equipment and operation or the require-

ments for instrumentation in personal aircraft which

would enable complete instrument operation of such air-

craft. It is apparent that such equipment, both for aircraft

and ground installations, will have to be dependable, with

a low original cost, and be economical to maintain and

operate. In the following chapter on the cost of the

aviation facilities plan for the Area, provision has been

made in the latter stages of the plan for such installations

at the airports. Instrument landing aids for commercial

operations will continue to be supervised and developed

under Federal Government guidance.

Although no recommendations are made herein with

regard to the installation by the State of rotating beacons

between airports, provisions have been made in the cost

program in the following chapter for the ultimate lighting

of all public aviation facilities. The individual airport

lighting installations should include rotating and code

beacons with an appropriate system of code identification

characters for each airport to permit ready identification

at night. Sufficient rotating beacon land marks should be

available for air navigation under contact flight conditions

if selected airports in the proposed airport system are

fully lighted.

Weather Reporting Service

The collection and dissemination of weather information

presents a problem which will require the use of both local

and Federal agencies eventually if accurate weather fore-

casts and reporting services are to be had for all portions

of the State. As such information is currently handled by

only the Weather Bureau Stations of the U. S. Depart-

ment of Commerce at various cities, only a suggested sys-

tem can be proposed at this time which can be tested in

various arrangements. As a beginning for a unified, com-

plete weather coverage for the full benefit of non-scheduled

and commercial flight operations, the following procedures

are recommended:

(a) Airports should be selected to give coverage over the

entire State and be requested, as part of a cooperative

program, to take weather observations periodically (prob-

ably three times a day at the outset), and to telephone

these reports to the nearest State Police teletype drop

where they would be forwarded and collected at the

various State Police District Headquarters.

(b) The State Police should be requested to collect the

reports for the various districts and broadcast them

periodically.

(c) Certain selected commercial radio stations should

be contacted and made interested in the dissemination of

weather information as part of their public service pro-

grams.

The previous suggestions possibly would result in over-

loading State Police communication facilities when flight

activity reaches a considerable volume. With this in mind,

it is further suggested, as part of a long-range program,
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that the public airports and those private facilities serving

those locations without public facilities be encouraged to

install commercial teletype facilities, and that the tele-

graph company collect and consolidate the weather infor-

mation transmitted from the selected airports, providing

for an inter-exchange of weather information between

relay or exchange points. This information would be fur-

nished upon payment of a nominal fee at any airport

which is part of the participating system.

It is felt that by this time the dissemination of weather

reports through commercial broadcast stations will have

built up sufficient interest on the part of the public to

provide for the establishment of this service as a part of

the permanent program of the stations.

Safety, Zoning, and Regulation

In order to insure the full development of the program

of aviation facilities for the Area, it is necessary that the

State, through the Department of Aeronautics and the

various political subdivisions, have the necessary laws and

regulations to promote safety of operation, adequate air-

port zoning, and other regulations pertinent to the general

development of aviation within the State. Therefore, an

analysis has been made of the existing laws and regulations

affecting the establishment or operation of airports in

respect to their future usages and the extent of their

coverage. Previous mention has been made of certain

regulations in Chapter XI of this study. Following are

excerpts from the laws which are applicable to the Area

and their probable future relation to the aviation facilities

program.

Illinois Aeronautics Act of 1945. Under this Act,

the Department of Aeronautics is empowered:

1. To classify and approve airports and restricted land-

ing areas and any alterations and extensions thereof.

2. To establish standards for approval certification of

all airports within the State excepting those owned and

operated by the Federal Government.

3. To discontinue or limit operation of airports or

restricted landing areas for reasons of safety.

4. To change rulings, regulations, decisions, and orders

after hearing.

5. To acquire, build, and operate airports with right of

condemnation except in case of airports owned or con-

trolled by political subdivisions of the State, when consent

is required.

6. To provide by contract or condemnation for unob-

structed air space for airports.

7. To engage in airport ventures jointly with the United

States, its agencies or departments; other States; and with

municipalities or other political subdivisions and agencies

of Illinois and other States.

This law clearly establishes the position of the Illinois

Department of Aeronautics as the regulatory and adminis-

trative instrument of the State in all matters pertaining to

airports as matters of public interest. It is evident in the

law that it is the intent and desire of the State to encourage

community responsibility in the development of airports

and to exercise controls only in the public interest and for

safety. Under this law the State makes provision for

channeling State and Federal financial assistance to those

communities entitled to such aid in conformity with the

State and National Airport Plans.

It is believed that this excellent law provides all of the

necessary controls, on a broad base, to enable the accom-

plishment of the plan of aviation facilities for the Area,

with the possible exception of that limitation regarding

condemnation of airports owned or controlled by political

subdivisions. The provision, maintenance, and operation

of an airport facility may readily become a matter of

public concern on a broader scale than can be provided
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for by any single political subdivision, and in the public

interest it is believed that some broader base of responsi-

bility and determination should be available.

It is suggested that periodic review of these and all laws

pertaining to airports be had throughout the development

of the aviation facilities plan in order that changes and

refinements necessitated by increased air transportation

use and aeronautical developments may be incorporated

for the best implementation of this program.

Airport Zoning Act, 1945. Under this Act the Depart-

ment may:

1. Prevent the creation or establishment of airport

hazards to the extent legally possible by the exercise of

the police power, without compensation.

2. Prepare airport approach plans for each publicly-

owned airport in the State.

3. Adopt airport zoning regulations until the political

subdivision adopts, administers, or enforces regulations

acceptable to the Department.

Every political subdivision under this law may adopt

and enforce airport zoning regula lions for airports within

its limits, providing such regulations are acceptable to the

State. It is believed that under this law ample authority

is vested in each political subdivision to accomplish all

necessary protection of the public interest and safety with

additional protection provided in the assignment of dis-

criminatory and review powers to the State.

Senate Bill No. 432, 1943. Counties having populations

of less than 500,000 are enabled under this Act to acquire,

own, and operate airports, individually or jointly, with

taxing districts lying wholly or partly in the county. The

County Board is enabled for this purpose to levy a sepa-

rate tax of one mill upon all taxable property (after

acceptance at referendum) for a "County Airport Fund."'

The issuance of bonds is provided for upon approval by a

majority of voters, and the issuance of revenue bonds of

15-year life is also provided for, such revenue to be predi-

cated only upon anticipated income from airports.

Airports and Landing Fields, Counties in General:

L. 1941, Volume 1, P. 463. Under this Act every county is

empowered to acquire, own, construct, manage, maintain,

and operate airports and landing fields by: dedication,

gift, lease, contract, purchase, or condemnation. They are

further empowered to appropriate money, levy and collect

taxes, borrow money, and to issue bonds for those purposes.

County Airport Act, 1945. This Act provides for the

creation of County Airport Commissions which are

empowered to own and operate, generally, airports, land-

ing fields, and access roads, for which purposes they are

empowered to fix and collect rentals, fees, and tolls for

use of airport facilities. The evident purpose of this law

is to provide for a capable administrative agency in the

stead of County Boards in recognition of the necessity for

skilled and experienced personnel and supervision needed

on a permanent basis.

Cities and Villages. Every municipality under 500,000

in population is empowered to construct, maintain, and

operate airports and landing fields, levy and collect taxes,

issue bonds, revenue bonds, and to borrow money for

those purposes, individually or jointly with other political

subdivisions.

Airport Authorities Act: Senate Bill No. 10, 1945.

This Act enables the creation and establishment of an

Airport Authority for one or more municipalities to

acquire, construct, own, and operate airports and landing

fields; to levy a tax not to exceed three-fourths of a mill on

taxable property within the district; to issue bonds, notes,

and certificates of indebtedness for such purposes; to

regulate and control airports within the district; and to

acquire airports of individuals or public agencies.
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In this Act, relief from certaizi other limitations imposed

in other legislation is found, particularly in regard to the

acquisition of land in other political subdivisions when the

interest of these subdivisions would not justify or warrant

proceeding in a joint venture. Of particular importance is

the ability of the Authority to acquire or regulate those

airports owned or operated by other political subdivisions,

which is viewed as recognition of the fact that certain air-

ports are and will be of wider public interest than the sub-

division in which they may be located and which may not

of itself be able to provide and maintain the desired

facilities at a level commensurate with the greatest public

good.

The conclusion of this study is that with the exceptions

elsewhere noted and the need for provision and clarifica-

tion of the ability of political subdivisions to own and

operate airports outside of the limits of that subdivision

and to expend public monies in so owning and operating,

the existing laws of the State are sufficient and ample to

enable the implementing and building of the aviation

facilities plan of the Area and to provide all necessary

control and regulatory powers in the public interest and

safety.

Airport Zoning Laws. Survey of the zoning regulations

of the various communities with respect to the location of

airports reveals a generally confused and indeterminate

condition. Many zoning ordinances do not contemplate

airport land use at all, while others deal with it as non-

conforming land use requiring special review by the Zoning

Authority. The majority of those communities that have

dealt specifically with "Airport Land Use" have classified

it in the "Industrial—2" category along with heavy manu-

facturing, slaughter houses, and similar activities. While

provision is generally made in zoning laws for non-

conforming use in most land-use classifications, it is

believed that much benefit would result from a review

and clarification of zoning ordinances as they apply to

airports, lest undue handicap be placed upon the develop-

ment of adequate air transportation facilities.

It is suggested that the Illinois State Department of

Aeronautics proceed in cooperation with those communi-

ties represented in the recommended aviation facilities

plan of the Area to obtain uniform zoning practices with

regard to airports that will enable the establishment of

those facilities within a reasonable distance of residential

and business centers. It is believed that the assignment

of airports to industrial zones imposes an unreasonable

handicap in the wide separation from users, occasions

unnecessary hazards by forcing juxtaposition with land

uses that require tall stacks and water towers, and does

not represent the true measure of the position of the

airport in the community.

In regard to the Area plan of aviation facilities, it is

believed that the State can, under the Airport Zoning Act

of 1945, establish necessary zoning requirements on an

interim basis until adequate zoning laws may be obtained.

Summary

The importance of air navigation aids, weather reporting

services, and regulations to control safety, zoning, and

airport development increases proportionately with the

growth of aviation interest. It is apparent that if wide-

spread flying activities are to be conducted, both com-

mercially and non-commercially, advances in these flight

aids must keep pace with the growth in aircraft usage.

Although safety regulations and the provision of air

navigation aids have been primarily the responsibility of

Federal agencies, the gradual widespread acceptance of

small aircraft usage demands that the State agencies also

participate in such regulation and promotion. The Depart-

ment of Aeronautics is legally equipped to pursue this

course to the extent needed in most instances.
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COST ANALYSIS
Introduction

The recommended aviation facilities plan, consisting of

the proposed airport plan of development and program of

other aviation facilities, has been established in the two
preceding chapters. \s the plan is to provide a program of

development over the period between the time of this

study and the terminal year, 1970, its framework was
first established by formulating the numbers, class, and
location of airports and other facilities which will provide

the unified system of aviation facilities needed to meet the

requirements of future aviation activity in the Area. The
degree of market penetration into the field of air trans-

portation, both commercial and non-commercial or pri-

vate, will determine the scope of the program development
which will be necessary in each of the 5-year phases. The
estimated costs of developing the aviation facilities plan,

therefore, have been allocated over each 5-year period to

1970 in order to establish a guide in inaugurating and con-

tinuing the plan. It is apparent that periodic review of the

growth of aviation in the State will be necessary in order

to correlate effectively the development of aviation facili-

ties with increased aviation interest.

Airport Construction Items

The items included under the major classifications of

airport costs which are discussed and illustrated in suc-

ceeding tabulations and the inherent limitations in such
preliminary cost estimates are as follows:

Land. This item includes the estimated cost of the

acquisition of any additional property required for the

expansion or construction of the airport and easements
essential for the protection of approaches and rights-of-

way providing access to the site.

The costs used for property acquisition have been, in

general, the prevailing market prices for land in the region

where the site is located.

General Preparation of Site. This includes clearing,

grubbing, grading, rock excavation, and drainage. For the

most part, the estimates of this study are based on rough
approximations of the quantities involved, type of soil,

construction operations required, and the prevailing unit

prices for similar work in the Area.

Advanced Preparation of the Site. Top soiling,

turfing, fencing, and marking of the airport are included
in advance preparations. The costs of these items are a

result of a rough approximation of the quantities involved,

to which have been applied prevailing unit prices for

similar work in the Area modified where required to reflect

economical construction practices.

Paving. This item includes only the landing facilities

proper, such as runways, taxiways, and apron. In con-

nection with this cost factor there has been used through-

out an average cost of $3.50 per square yard for runway
and taxiway paving and $3.70 per square yard for apron

paving, except in those instances where portions of a

particular project are already under contract, in which
event actual contract prices have been used in projecting

the costs for additional Avork. For those locations serving

major metropolitan centers, the costs of two or three run-

ways, together with taxiways and aprons, have been
estimated. However, for those facilities serving minor
centers, which are to receive feeder airline service or which
have been so recommended, one paved runway with a

taxiway connecting an apron has been included in the

estimates, in addition to the other runways which are

not to be surfaced.

It is possible that the necessity for paving may be

obviated to a great extent through the development of

methods of stabilizing the subgrade sufficiently to with-

stand occasional heavy loads. However, at this time these

methods of stabilization are only in the experimental stage.

Lighting. This covers the installation of basic field

lighting on unpaved fields together with contact lights on
fields with paved runways. Also included in this classi-

fication are obstruction lighting required beyond the

normal field installation and any other items of special

lighting.

The cost estimates for the Class 1 fields are based on the

expectation that low-cost lighting equipment for such

installations will be available within the next five years.

For Class 3 and larger airports, it is presumed that stand-

ard airport lighting eqviipment will be used and the cost

estimates have been made on this basis.

Buildings. The provisions of adequate buildings on an
airport are an essential to its financial success. Accord-

ingly, it has been attempted, as far as possible, to estimate

the cost of constructing hangars and other buildings gener-

ally in accordance with the traffic potential of the airport.

It is quite possible that this item of expense may be

accomplished through private financing rather than at

public expense. No attempt has been made to designate a

standard building for the various classes of airports.

Miscellaneous. This includes estimates for land-

scaping, road construction, the development of auto park-

ing areas, the installation of utilities, and clearances of

the approaches.

Radio Equipment. Provision must be made for ground-

to-air communication at all airports ultimately as it is
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believed that this type of equipment will be even more
essential to the safety of flight operations in the future.

The estimate has also been increased to provide for radio

landing equipment when the development and use of these

aids have progressed sufficiently to make such installations

practicable for small fields. Low-cost radio and radar

equipment now in the development stage undoubtedly

will become available in the future and provision has

been made for this equipment.

Prevailing costs have been used, as far as possible, in

preparing these estimates. Undoubtedly, in the future

there will have occurred sufficient variances to require a

complete restudy of the costs for any individual project

as well as for any individual item of work.

Estimated Costs

Estimates of Airport Construction Costs. Details

of the estimated costs of construction to be incurred are

shown in the four accompanying tabulations.

Included are the estimates of the building, expansion, or

improvement of airports in the Area. The total estimate

is $36,059,800 for airport costs.

A recapitulation of estimated airport construction costs

by items of work and by regions of the Area is shown in

Table 48. As noted, "Buildings" and "Paving" constitute

the major portion of the costs, being estimated at 36.9

and 24.0 per cent, respectively, of the total estimated

airport construction cost of $36,059,800. Regions 1, 4,

and 6 are estimated to require the largest amount of con-

struction in terms of dollar volume, as these three regions

contain 11 of the proposed 22 Class 3 airports (either new,

expanded, or improved), and more costs must necessarily

be incurred for the larger airports.

TABLE 48

RECAPITULATION OF
OF RECOMMENDED
ILLINOIS AIRPORT

(BY REGIONS AND

ESTIMATED COSTS
AIRPORT PLAN,

SURVEY AREA
ITEMS OF COST)

Region
Land
Cost

General
Preparation

Advance
Preparation Paving Lighting Buildings Misc.

Radio
Equip.

Engr. &
Cont. Total %

1 $ 74,400 $ 667,000 $ 193,400 $1,932,900 $ 177,400 $ 1,860,000 $103,000 $ 38,000 $1,009,200 $ 6,055,300 16.8

2 25,000 15,000 50,500 119,600 49,000 600,000 32,000 14,000 181,000 1,086,100 3.0

3 105,400 202,400 83,400 630,600 99,000 1,090,000 76,500 34,500 464,400 2,786,200 7.7

4 214,000 643,000 174,600 2,002,800 157,500 1,895,000 127,500 48,000 1,052,400 6,314,800 17.5

5 205,400 306,900 96,400 592,800 108,000 1,765,000 98,000 49,000 644,400 3,865,900 10.7

6 270,400 669,200 148,800 1,511,000 160,600 2,645,000 146,500 58,500 1,122,000 6,732,000 18.7

7 49,500 217,800 49,000 81,400 47,500 745,000 54,000 17,500 252,400 1,514,100 4.2

8 73,200 202,900 50,200 1,013,100 138,500 1,310,000 91,500 37,000 583,200 3,499,600 9.7

9

Total $:

175,600 679,500

3,603,700 $:

174,500 775,700 138,000 1,405,000 122,500 34,000 701,000 4,205,800 11.7

L,192,900 $ 1,020,800 $8,659,900 $1,075,500 $13,315,000 $851,500 $330,500 $6,010,000 $36,059,800 100.0

% 3.3 TO.O 2.8 24.0 3.0 36.9 2.4 .9 16.7 100.0 %
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TABLE 49

ANALYSIS OF TOTAL ESTIMATED COSTS

OF RECOMMENDED AIRPORT PLAN,

ILLINOIS AIRPORT SURVEY AREA
(BY CLASS AND EXTENT OF DEVELOPMENT)

REGION
i

1 23456789 Total

%of
Total

New
Airports :

Cl.l $ 517,900 $ $ 432,000 $ 812,900 $ 537,400 $ 353,600 $ 853,000 $ 626,900 $ 716,200 $ 4,849,900 13.4

C1.2 — 253,500 251,800 322,700 896,000 1,724,000 4.8

C1.3

Total

Expansion:

2,190,500 676,800 2,995,800 844,000 6,707,100 18.6

36.8$2,708,400 $ 685,500 $1,064,700 $1,536,900 $3,349,400 $ 853,000 $ 626,900 $2,456,200 $13,281,000

C1.1-C1.2 .$ 186,300 $ $ $ $ 116,700 $ $ $ $ $ 303,000 .8

C1.1-C1.3 879,300 435,600 1,312,500 3,316,900 583,100 583,600 1,202,800 8,313,800 23.1

C1.2-C1.3

Total

Improvemei

1,124,800 1,115,200 659,900 727,100 3,627,000 10.1

34.02,190,400 $

vt:

435,600 $1,312,500 $4,432,100 $ 699,800 $ 583,600 $ $1,862,700 $ 727,100 $12,243,800

Cl.l $1,156,500 $ 650,500 $ 782,200 $ 818,000 $ 874,400 $1,915,800 $ 661,100 $ 556,400 $1,022,500 $ 8,437,400 23.4

C1.2 — 99,600 453,600 553,200 1.5

CL3 6,000 6,000 —
C1.4

Total

— 655,200 883,200 1,538,400 4.3

29.2$1,156,500 $ 650,500 $ 788,200 $ 818,000 $1,629,200 $2,799,000 $ 661,100 $1,010,000 $1,022,500 $10,535,000

Grand
Total $6,055,300 $1,086,100 $2,786,200 $6,314,800 $3,865,900 $6,732,000 $1,514,100 $3,499,600 $4,205,800 $36,059,800 100.0

% of Total 16.8 3.0 7.7 17.5 10.7 18.7 4.2 9.7 11.7 100.00 <% of Total
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TABLE 50

ANALYSIS OF ESTIMATED AVERAGE COST PER AIRPORT,

ILLINOIS AIRPORT SURVEY AREA

(BY CLASS AND EXTENT OF DEVELOPMENT)

REGION

1 2 3 4 5 6 7 8 9 Total

]NfEW

Airports:

Cl.l $ 172,600 1 — $ 144,000 $ 162,600 $ 179,100 $ 171,800 •I 170,600 $ 156,700 $ 179,100 $ 167,200

C1.2 — — 253,500 251,800 322,700 — ' — — 448,000 344,800

CI.

3

Av. of

Total

2,190,500 —

$

— — 676,800 1,497,900 — — 844,000 1,341,400

$ 677,100 — 171,400 $ 177,500 S 307,400 $ 837,400 $ 170.600 $ 156,700 $ 350.900 $ 340,500

Expansion:

C1.1-C1.2 $ 186,300 $ — $ —

:

$ — $ 116,700 $" $ — $ — $ — $ 151,500

C1.1-C1.3 879,300 435,600 656,300 829,200 583,100 583,600 — 601,400 727,100 692,800

C1.2-C1.3

Av. of

Total

Improvement

1,124,800 —

$

— 1,115,200

8

—
.

— — 659,900

$

— 906,800

$ 730,100 $ 435,600 656,300 $ 886,400 349,900 $ 583,600 $ -

—

$ 620,900 727,100 $ 680.200

Cl.l $ 115,700 1 108,400 $ 111,700 $ 102,300 $ 97,200 $ 119,700 $ 110,200 $ 92,700 $ 102,300 $ 108,200

C1.2 — — — — 99,600 — — 226,800 — 184,400

C1.3 — — 6,000 — — — — — — 6,000

C1.4

Av. of

Total

Av. of

Grand
Total

— — — — 327,600 441,600 -

$

$

— — 384,600

$ 115,700 $

$

108,400

155,200

$

$

96,000

199,000

% 102,300

$ 332,400

$ 135,800 $ 155,500

$ 292,700

$ 110,200 126,300

233.300

$ 102,300 $ 122,500

$ 356,200 % 203,500 $ 137,600 $ 233,700 $ 252.200
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Table 49 shows the estimated cost by class of airport total cost. Expansion costs to Class 2 and 3 are estimated

and extent of development, whether a new airport, ex- to be about 34 per cent of the total cost, or $12,243,800,

panded, or improved, in each of the 9 regions of the while estimated improvement costs are established as

Area. The cost of the 39 new airports is estimated to be being about 29 per cent, or $10,535,000, of the total

$13,281,000, or approximately 37 per cent of the estimated estimated costs of $36,059,800. As indicated in the airport

TABLE 51

ESTIMATED COSTS BY STAGES
OF RECOMMENDED AIRPORT PLAN,

ILLINOIS AIRPORT SURVEY AREA

Region

COSTS BY STAGES OF TIME PERIOD

To 1950 1951-1955 1956-1960 1961-1965 1966-1970 Total

1 $ 3,450,800 $ 975,100 $ 620,500 $ 430,000 $ 578,900 6,055,300

2 301,300 100,800 157,200 258,000 268,800 1,086,100

3 633,800 939,900 609,500 381,000 222,000 2,786,200

4 1,920,100 2,319,600 1,282,600 548,900 243,600 6,314,800

5 1,540,100 1,417,700 625,900 244,300 37,900 3,865,900

6 3,938,400 1,876,800 691,900 139,200 85,700 6,732,000

7 663,700 403,300 331,900 115,200 — 1,514,100

8 1,622,500 693,600 789,600 276,300 117,600 3,499,600

9 2,017,200 1,142,300 557,900 385,900 102,500 4,205,800

Total $16,087,900 $9,869,100 $5,667,000 $2,778,800 $1,657,000 $36,059,800

% 44.6 27.4 15.7 7.7 4.6 100.0
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plan, 18 airports are to be expanded to Class 2 or 3, and
86 of the remaining existing airports are scheduled for

various improvements.

Estimated average costs per airport, also by class and
extent of development for the Area and its 9 regions, are

shown in Table 50. The construction cost estimates indi-

cate an average of $167,200 for 29 new Class 1; $344,800

for 5 new Class 2; and $1,341,400 for 5 new Class 3

airports.

For expansion of existing airports, cost estimates reveal

that an average per-airport cost of $151,500 will be

required to expand 2 airports of Class 1 designation to

Class 2, while an average of $692,800 is the estimated cost

for the expansion of each of 12 Class 1 airports to Class 3

rating. The abrupt increase between these two degrees of

expansion is due mainly to paving costs. The expansion of

3 airports of Class 2 designation to Class 3 is established

at an estimated average cost of $906,800 per airport.

Improvement costs, with no change in airport classi-

fication, are estimated at the following average costs:

$108,200 for Class 1; $184,400 for Class 2; $6,000 for

Class 3; and $384,600 for Class 4 airports. The average

cost for the 171 airports included in the proposed airport

plan is $252,200 per airport.

The estimated costs of the recommended airport plan

by 5-year stages are shown in Table 51. Approximately
45 per cent of the plan is suggested for accomplishment
by about 1950, in order that the Class 3 airports needed

for feeder airline operations may be put u nder construe

tion at an early date. For the other time intervals, the

percentages of the estimated total costs are scheduled for

completion as follows: 27.4 per cent by 1951-55; 15.7 per

cent by 1956-60; 7.7 per cent by 1961-65; and 4.6 per cent

by 1966-70. The heaviest portion of the plan costs must
necessarily fall in the first time interval, because land

acquisition, general and advance preparation, and the

paving costs, plus the needed buildings, are among the

heaviest items of cost and must be accomplished during

the first phases of the plan.

Estimated Air Marking Costs. The air marking plan,

including 467 markers in the Area, is estimated to cost

$46,700 and is detailed by Regions in Table 52.

Summary
Combining the cost of the airport plan with that of the

suggested air marking, there is a resulting total estimated

construction cost of $36,106,500 for the complete plan of

recommended aviation facilities for the Airport Survey
Area. Of this, approximately $23,902,500 will be eligible

for Federal participation up to 50 per cent under the

National Airport Plan. Hangar costs, estimated at

$12,204,000 (including an allowance for emergencies and
contingencies) account for the difference from the total

cost estimate.

The costs for each region of the Area are treated in

further detail by 5-year intervals to 1970 in the accom-
panying regional books.

TABLE 52

ESTIMATED COSTS OF RECOMMENDED AIR MARKING PLAN,

ILLINOIS AIRPORT SURVEY AREA

Region No. of Markers Cost

1

2

3

4

5

6

7

8

9

46

18

45

57

71

.57

42

56

75

Total 467

$4,600

1,800

4,500

5,700

7,100

5,700

4,200

5,600

7,500

$46,700
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SUMMARY OF AIRPORT PROGRAMS FOR OTHER AREAS

Introduction

Although three areas, the Chicago Metropolitan Area,

the Quad Cities Area (Moline, East Moline, Davenport,

and Rock Island), and the St. Louis Metropolitan Area

(including East St. Louis), are not defined as a part of the

Illinois Airport Survey Area, they have not been ignored

in the development of the aviation facilities plan and the

several recommendations contained in this study. These

areas, in fact, have been recognized as having a very

definite influence on the development of the Area aviation

facilities since they contain a very large proportion of the

population of Illinois and are, consequently, focal points

in the transportation network.

Nearly all of the transportation systems in Illinois and

adjacent States depend upon connections through Chicago

and St. Louis for access to other sections of the country.

For most cities in the State, east-west travel is difficult

except through one of these two cities. From Chicago or

St. Louis, however, it is relatively simple to connect with

nearly any point in the United States and abroad. Brief

summaries of studies conducted previously of the three

areas, therefore, are presented as follows.

The Chicago Metropolitan Area

The Chicago Metropolitan Area represents over 55 per

cent of the population of Illinois. Through the airport

facilities at Chicago, it is estimated by the previous studies,

nearly 10,000,000 annual passengers will be handled in

1955. In this same area, a prediction of approximately

12,000 small planes has been made for 1955. This figure is

forecast to increase to 24,000 small planes by 1970. In

addition, air freight, air express, and air mail volumes will

be increasingly important.

(All estimates from "Comprehensive Study Relating to

Aeronautical Facilities for the Metropolitan Area of

Chicago" by General Airport Company.)

To handle these tremendous volumes of future air

traffic the area, which now contains approximately 40 air-

ports, will have according to the present plans nearly 60

airports by 1970, ranging in size from that required to

handle helicopters up to that of the greatly expanded

Class 5 Chicago Orchard-Place x\irport, the future main

air passenger terminal. Ten Class 3 airports will be

developed either by expansion of existing fields or by new

construction to supplement the larger airports. Thirty-six

new Class 1 and Class 3 fields are included in the program.

At present, Chicago is a terminal for ten major air

carriers:

1. American Airlines, Inc. 6. Eastern Air Lines, Inc.

2. Braniff Airways, Inc. 7. Northwest Airlines, Inc.

3. Capital Airlines 8. Trans-Canada Air Lines

4. Chicago and Southern 9. Transcontinental and

Air Lines, Inc. Western Air, Inc.

5. Delta Air Lines, Inc. 10. United Air Lines, Inc.

It is exceeded in number of airlines only by New York,

with the greatest concentration in the world. Direct

service has already been initiated between Chicago and

Europe; routes giving Chicago air service to Hawaii, the

Orient, and South America are also in operation. The

Civil Aeronautics Board has certificated several feeder

airline routes from Chicago to many smaller cities in

Illinois and adjoining States.

Chicago, therefore, will continue to be a major air

transportation terminal and a dominant center of all

transportation in the State. The re-tabulation of the air-

port program for this region, prepared for the State of

Illinois and the Department of Aeronautics by The

General Airport Company, is appropriate and should be

considered in conjunction with the State-wide plan con-

tained in this report. A summary of this program is shown

in Table 53 at the conclusion of this chapter.
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St. Louis Metropolitan Area

The entire St. Louis Metropolitan Area has a popu-

lation of nearly \]/2 million, although East St. Louis has

only about 4 per cent of the Illinois population. Like

Chicago, St. Louis is an important air and rail center of

the Midwest.

At the present time five airlines (American, Chicago

and Southern, Eastern, Mid-Continent, and Transcon-

tinental and Western Air) serve St. Louis. By 1960, airline

passenger volumes are forecast to be nearly 200,000

annually. This estimate takes into consideration that

there will probably be a comprehensive system of feeder

lines operating to and from the St. Louis area by 1960.

Only one major airport, the Lambert Municipal Air-

port, exists in the area. This airport not only serves com-

mercial operations but also supports some military oper-

ations and activities. Scott Field, on the western edge of

the area and in Illinois, is owned and operated by the

U.S. Air Force.

To handle the future volumes of air traffic, therefore, 14

private flying fields, 7 minor airports, and one major air-

port are scheduled for new construction and operation by

1960. Of the existing 21 airports in the area, 6 are scheduled

for abandonment, 3 are to remain in their present state,

and 10 are to be expanded.

The resulting program will provide:

1. Three major transport fields, perhaps segregated in

usage to provide one exclusively for airline passenger

traffic, one for feeder airline traffic, and one primarily for

air freight traffic.

(All estimates from "Airport Development Plan—St.

Louis Metropolitan Area," by Horner & Shifrin.)

2. One secondary airport to serve feeder lines, the

military, and larger private non-scheduled commercial

flying activities.

3. Thirty-one minor airports: 15 to handle training

activities, 13 to be used mainly for local private flying,

and 2 to serve the congested areas.

Quad Cities Metropolitan Area

The Quad Cities Area is the smallest of the three areas

excluded from the defined Area of this study. However,

with a population of over 200,000 and a location which

serves as a secondary gateway to the West, this area is of

importance in a studv of transportation.

Railroads provide direct connections for the Quad

Cities with Chicago, Milwaukee, Kansas Citv, and Minne-

apolis. Rail service does not offer as complete service in

the north-south directions as in the east-west directions.

This service, however, is supplemented by two major air-

lines: United Air Lines offers east-west service (coast to

coast) on their mainline transcontinental route, and

Braniff Airways gives north-south connections between

Chicago, Texas, Mexico, and Latin America.

There are approximately 10,000 annual airline passen-

gers arriving and departing the Quad Cities Area at the

present, but forecasts of potential business increase the

volume to nearly 260,000 air passengers by 1960. A total

of 1,600 small planes is forecast for the area by 1960.

The airport program which has been developed for the

Quad Cities Area recommends for 1960: one Class 4 air-

port for air carrier service, one Class 3 airport, and 6

Class 1 and 2 airports for small plane and charter service

operation.

(All estimates from: "Metropolitan Airport Plan—Quad

Cities Area" by Whitman, Requardt-Greiner Company.)
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TABLE 53

SUMMARY OF THE AIRPORT PROGRAM
FOR THE CHICAGO METROPOLITAN AREA

EXISTING FACILITIES

Class SmallRunways and Tie- Engine Air- Field Planes

Landing Hangars Down Re- craft Flood- Mark- Based.

AIRPORTS Strips Avail. Fac. pair Repair Radio Beacon lights ings Present 1955 1970 Ultimate Use 1955 1970

A. Air City 1900 to MT Major Major
2490 Sod WS X Minor Minor X X I I I* Private 110 240

B. Arlington All-way ws X X X X I II* II* Private 500 500
C. Ashland Ave. 1200 to

2950 Sod
ws

X
Major
Minor

Major
Minor

X II III III Industrial,

Charter, and
Feederline 350 400

D. Aurora All-way WS X Minor Minor X II III III Industrial,

Charter, and
Feederline 400 400

E. Chicago
Hammond All-way ws X

Major
Minor

Major
Minor

X X II III III Industrial,

Charter, and
Feederline 350 400

F. Chicago Municipal 4650 to Major Major
5500 Asph. ws X Minor Minor X X X X IV* IV* IV* Airline

G. Douglas 5500 to Minor Minor
5800 Cone. ws X Major Major X X X X IV v* y* Airline

H. Gary 1320 to Minor Minor
2500 Sod WS Major Major X I I* I* Private 400 400

I Glenview 4679 to Major Major
6150 Cone. WS X Minor Minor X X X X IV In Use byU. S. Navy

J. Hinsdale 2000 to Major Major
2600 Sod ws X Minor Minor X I I I Private 300 300

K. Horlick-Racine •3800 to MT Major Major Small Planes,
4100 Cr. St. WS X Minor Minor X X X II III III Cargo, and

Feederline 350. 500
L. Howell 2250 to

2600 Sod ws. X Minor Minor X I II* II* Private 400 500
M. Joliet-M unicipal 1200 to Feederline,

2971 Mac. WS X Minor Minor X X X X II III III Cargo, and
Airline

N. Kane County 1900 to

2200 Sod ws X Minor Minor X I II II* Private 220 250
O. Kenosha Municipal Major Major

2700 Grav. ws X Minor Minor X X II II II* Private 110 240
P. Lake County 2235 to

2960 Sod MT X X I II* II* Private 245 245
Q- Lewis-Lockport 1200 to MT Major Major Private, Indus-

2300 Sod WS X Minor Minor X I III III trial, Charter,
and Feederline 400 500

R. Liberty ville 2000 to

2400 Cone. X I II II* Private 300 500
S. Pal-Waukee 1300 to

2600 Gr. Loam WS X Major Major X X II II* II* Private 100 300
T. Prosperi 1975 to Major Major

2800 Sod ws X Minor Minor X II II* II* Private - 400 500
U. Rubinkam All-way ws X Minor Major

Minor X X X I III III

Industrial, Char-
ter, Feederline,
and Cargo 400 400

V, Sky Harbor 2000 to Major Major Industrial, Char-
2600 Cinder ws X Minor

.

Minor X X II II* II* ter, Feederline,

and Cargo 500 500

fijr. St. Charles
Municipal

1500 to
1750 Cone. II* II* Private 220 260

$L Stinson 1800 to Major Major
2500 Cinder ws X Minor Minor I II* II* Private 500 500

Y. Urschel 2600 to
2800 Sod ws X Minor Minor X I II* II* Private 120 160

Z. York Township 1600 to Major Major
1800 Sod ws X

'

Minor Minor X I I II* Private 300 500

WS—Wide Span MT—Multiple "Tr
-Parallel Runways.
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TABLE 53—Continued

Tirol Planes

Class Based

AIRPORTS EXISTING FACILITIES Present 1955 1970 Ultimate Use 1955 1970

1. New Site No Existing I* I* Private 90 90
Facilities

2. New Site I I* Private 250 400

3. New Site III III Industrial, Charter, Feederline,

and Cargo 350 400

4. New Site I II* Private 250 500

5. New Site II* II* Private 340 500

6. New Site I* II* Private 400 500

7. New Site I* I* Private 400 400

8. New Site I* II* Private 400 500

9. New Site I II* Private 250 500

10. New Site III III Industrial, Charter, and
Feederline 350 400

11. New Site I* I* Private 90 90

12. New Site I* I* Private 90 90

13. New Site I* I* Private 90 90

14. New Site (Commuters)
15. New Site II II* Private, Industrial, Charter,

Feederline, and Cargo 100 400

16. New Site I* I* Private 230 230
17. New Site II* II* Private 230 230

18. New Site II II* Private, Industrial, Charter.

Feederline, and Cargo 250 500

19. New Site II II* Private, Industrial, Charter,

Feederline and Cargo 250 500

20. New Site III III Industrial, Charter, Feeder-

line, and Cargo 150 400

21. New Site I II* Private 300 500
22. New Site II II* Private 300 500

23. New Site (Helicopter)

24. New Site I Private 300

25. New Site I Private 300

26. New Site (Helicopter)

27. New Site I Private 300

28. New Site II* Industrial, Charter, Feeder-

line, and Cargo 490

29. New Site II* Private 500

30. New Site I* Private 400

31. New Site (Helicopter)

32. New Site (Helicopter)

33. New Site I* Private 400

34. New Site II* Private 500

35. New Site I* Private 400

36. New Site I* Private 400

Total Planes 12,135 20,205

Helicopters 4,537

Total Aircraft 24,742

^Parallel Runways
Source: "A Comprehensive Studv Relating to Aeronautical Facilities for the Metropolitan Area of

Chicago," The General Airport Company.
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